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INTRODUCTION. 



This volume is the first of four which are to deal with all the 
native forest trees of North America north of the Mexican boundary. 
It contains an account of the tree s|)ecies known to inhabit the Pacific 
region, 150 in all. Part II will be devoted to the Rocky Mountain 
trees, Part III to the trees of the southern States, and Part IV to the 
trees of the northern States. 

The region covered by Part I includes Alaska, British jColumbia, 
Washington, Oregon, and California (see ma^ps, frontispiece). Many 
trees described occur wholly within this region, but none mre repre- 
sented throughout it. A few are found on its southern border and 
range into Mexico, while three or four trees stretch from within the 
Pacific region to the Atlantic. 

DEFINITION OF A TREE. 

The definition of a tree followed by the author includes woody 
plants having one well-defined stem and a more or less definitely 
formed crown (but not excluding unbranched cactuses, yuccas, and 
palms), and attaining somewhere in their natural or planted range 
a height of at least 8 feet and a diameter of not less than 2 inches. 
It has been difficult to apply this definition in all cases, for there is 
no sharp line between some shrub-like trees and some tree-like 
shrubs. However, though wholly arbitrary, it has been serviceable. 
A considerable number of species included are, over much of their 
range, little more than chaparral shrubs, becoming tree-like only 
in exceptionally favorable places. Recent discoveries in this region 
have made it necessary to class as trees several species previously 
regarded as shrubs. Some species are shrubs within this territory, 
but are trees outside of it. There still remain for further careful 
consideration several species of Arctostaphylos, Ceanothus, and 
Styrax, which may prove to Ix? trees. 

DESCRIPTIONS AND ILLVSTRATIONS OF SPECIES. 

Since this work was prepared solely for the layman, the use of 
technical terms has been avoided. In describing species the writer 
has endeavored to define essential and simple characters in plain 
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terms. It is believed that the chief distinguishing characters of trees 
may be readily observed by laymen if clearly pointed out in ordinary 
language. The color of wood given refers to heartwood ; sapwood is 
described only when it is materially different from the usual whitish 
color of such Avood. 

The illustrations are relied upon chiefly to define the important dis- 
tinctive characters. Additional characters, difficult or im|X)ssible to 
show in drawings, such as the roughness, very minute hairiness, etc., 
of foliage or other parts, are briefly descriln^d. No attempt has been 
made to translate exactly the technical terms used by botanists to 
describe, for example, the different tyi>es of hair, wool, and other 
appendages which often mark the leaves and twigs of trees. Little 
attention has lx»en given to defining or illustrating such transient 
characters as flowers and young or immature foliage. Mature foli- 
age, fruits, bark, form of trunk and crown, and some other features, 
always present, or at least persisting longer than the flowers, are those 
most readily observwl, and for this reason have l)een singled out and 
emphasized. Some trees are very easily identified by the special 
shape of their leaves, the color and character of their bark, or the 
form of their crown, whereas the recogniti(m of others requires all 
available evidence. It must l)e borne in mind also that some trees, 
i especially conifers, have very dissimilar leaves, buds, and bark on 
different parts of the crown and trunk. 

A long experience has taught the author that it is difficult for lay 
students of trees to appreciate the variation in shape and size possi- 
I ble in the leaves and fruits, and in the bark characters of a single 
species. It is hard for them to understand that such minor differences 
in the size and form of leaATS and fruits as may characterize different 
individuals of the same species are really within the limits of one 
recognized species. They look for absolute uniformity in the char- 
acters of species presented in different individuals, when it really is 
not to be found. The student will, therefore, often find it exceedingly 
difficult to identify some forms of a species. Re])resentative leaA'es, 
fruits, and other characters have been illustrated and descrilx»d ac- 
cording to the besl judgment of the author, who has tried to give the 
l)est of the knowledge* he applies in making an identification. The 
student niav find tree forms slightlv or considerablv different in 
details from those illustrated and descrilx»d here, and will be in 
doubt. He will be able to settle doubtful i)oints only by much care- 
ful field studv and the observation of all that can be found distinctive 
in trees. In order to know even a few trees well, a multitude of de- 
tails must b<» learned and rememlx^red, especially if the species are 
closely related. Much of the dendrologist's knowledge of trees is 
gained through long study by a partly unconscious absorption of 
small, indescribable, but really appreciable, details. 
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To meet as many as possible of these difficulties, common and strik- 
ing differences in the leaf and fruit forms of a number of trees have 
been specially pointed out in illustrations or descriptions. 

VALUE OF FULL-SIZED ILLI STRcVTIONS. 

Nearly all figures show leaves, etc., of natural size. In the writer's 
experience, nothing is more helpful, particularly ^o untrained stu- 
dents, than illustrations practically the exact size of specimens they 
Avill find in the field. In reduced illustrations of the leaves, fruits, 
and seeds of some trees distinctive characters are lost, so that even 
s|)ecialists find them useless. Reduced figures are used only when the 
natural sizes of the object are too large for the pages of this book. It 
is believed, however, that in these cases distinctive characters have 
not been lost 

OMISSION OF ARTIFICIAL KEYS FOR IDENTIFICATION. 

Keys leading up to the identification of families, genera, and sj^ecies 
are omitted, chiefly to prevent further delay in publication. They 
appear to be little used, if at all, by lay students, who prefer to 
identify trees by elimination, i. e., by comparing the specimen with 
the illustrations until a "' picture '' is found that "' fits."' This method 
is wholly unscientific, but is nevertheless the one which bus}', 
untrained lovers of trees are most likelv to follow. 

ft' 

TECIINK^AL NAMES OF TREES. 

The technical nomenclature does not correspond wholly with that 
of any one author. Tree names adopted here are based upon the 
generally accepted law of priority, which demands that the earliest 
tenable name be retained. The period in which this law is here held 
to \)e operative is from 1753, when the general application of binom- 
inal names of plants began. This is in accordance with the usage of 
most dendrologists. 

Many changes of technical names have lR*en necessary since the 
publication of the author's '' Nomenclature of North American Trees " 
and *^ Check List of the Forest Trees of the United States," upon 
which the nomenclature is based. It is regrettable, but inevitable, 
tliat authors should differ in judgment regarding the retention of 
certain tree names, even if they do accept as a working principle 
priority of publication for every name used. The intricacies of 
nomenclatural law are too great to lx» dis<'ussed here, but for the sake 
of illustrating one of the many points of disagreement among den- 
drologists, the two names Sequohi wcUJiUftonhi and Sequoh waf^hing- 
tonianaj now retained for the bigtree of the California Sierras^ are 



12 INTRODUCTION. 

cited. Each name is held by its advocates to be correctly founded. 
In'this case the difference of opinion does not involve priority, but the 
question of whether or not the earliest name {S. washingtoniana) was 
properly established by publication. The author of Taxodium wash- 
ingtonianum^ on which Sequoia washingtoniana is based, described it 
in untechnical language in a San Francisco newspaper, and not, as 
his opponents maintain he should have done, in technical terms and 
in a recognized plant journal. The point, in the case of publication 
in a newspaper, that the announcement of a new species is not made 
to technical readers but to the general public does not, in the writer's 
judgment, affect the principle of publicity. In deciding questions of 
this kind the writer has felt that if a tree has been named and 
definitely enough described or figured in public print to enable a 
reader to recognize the tree designated, the author's name of the tree 
is justly entitled to recognition, whether or not the description was 
technical or was printed in some appropriate journal of standing. 
This opinion does not, of course, question the entire propriety and 
desirability of describing new species in technical language and an- 
nouncing them either in botanical journals or at least in those devoted 
to biological subjects. 

COMMON NAMES OF TREES. 

The selection of common names given here is based upon the 
widest usage over most of the trees' ranges. The ideal common 
name is one exclusively used for a tree throughout its range. Such 
names are rare, but every effort should nevei'theless be made to estab- 
lish them. The stability of scientific names (which are never know- 
ingly duplicated), though yet imperfect, is what gives them their 
chief advantage over common names. 

Unfortunately common names of trees arc not always appropriate 
or well chosen. They do not, as they should, refer to some striking 
characteristic of the tree or of its habitat. Inappropriate names, 
however, when once established, can not well l>e discarded, since usage, 
as in language, is really a law, and since if not duplicated for other 
trees they may serve as well as more appropriate ones the practical 
purpose of names — convenient handles. The deliberate and senseless 
application of the same name to two or more species is, however, 
something to be avoided and discouraged. It is both unnecessary 
and perplexing to have s(»veral v(»rv different pines called "white 
pine." Still more pernicious is the delilx»rate use of the same name 
for two or more trees belonging to entirely distinct genera; for ex- 
ample, " larch " applied to fir or balsam (a species of Abies), " pine " 
applied to spruce (a species of Picea) is inexcusable and misleading. 
This misuse of names is most to be deplored when it is intended, as it 
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has been in some cases, to overcome pi'ejudices against a certain 
timber and, in effect, to deceive consumers. In this way " white 
pine," a wood of good reputation, is used for a wood of less excellent 
quality derived from pines in Arizona, although true timber white 
pine does not grow there ; so also " satin walnut," an invented name, 
has been commonly used for plain sweet or red gum. Many other 
examples might be cited. 

The locally accepted names of a few trees have been replaced or 
modified, for the purpose of avoiding duplication. Thus " red 
cedar " of the northwest {Thuja plicata) is made into " western red 
cedar " in order to avoid confliction with the eastern red cedar {Juni- 
penj^ virginiana)^ which became well known long before the western 
tre^ was discovered. Another suggestion made in cases where it 
seemed proper is that of perpetuating the use of such patronymic 
common names as Engelmann spruce {Picea engelmanni)^ Brewer 
oak {Quercus brevwri)^ etc., particularly for trees which have re- 
ceived no common distinctive names because they are still little 
known. It is exceedingly helpful to use such names for trees which 
do not readily suggest good common names. Sah'x nuttallii is a 
good example. Lay observers would see in this tree just a " variety 
of willow," and " Nuttall willow " is a convenient common name. 
Often the use of such names will emphasize what the original 
descril>er of the tree sought to perpetuate by naming it in honor of 
some worthy or distinguished person. 

SIZES OK TREES. 

For the most part, the heights and diameters given for trees are 
intended to be those ordinarily found. Extreme sizes, when given, are 
purposely guarded by some modifying statement, to show that they 
are exceptional. Lumber operations are rapidly changing the forests 
of nearly every region. The largest trees of certain species once 
common are now rare or even wanting. 

There appears to be a popular tendency to overestimate and to 
overstate the size of trees, particularly of large trees. The California 
Sierra bigtree {Seqvoia tvashinf/tonmna) is often spoken of as 
l>eing 400 or more feet high and 30 or more feet in diameter. Ac- 
cording to the writer's experience it would l>e extremely difficult to 
find one of these trees now standing which is over 800 feet high or 
over 27 feet in diameter. Most of the large ones are under 275 feet 
in height and under 18 feet in diameter (6 feet above the swelled 
bases). 

RANGE OF TREES. 

In giving the range of trees, departure has beeiv lu^de i^wxv >^cv^ 
usual practice of describing only the general regvoiv oi o<i^w^^^\3 

151S8—0S 2 
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This is briefly recorded for the benefit of those who desire just this 
information. But for the benefit of very many more it has seemed 
proper to include also a brief detailed description of the local range, 
vertical and horizontal, by States, Territory, and other geographical 
subdivisions in the region occupied by the species or subspecies. The 
fullest, information possible has been given for commercial trees. 

A very much more definite knowledge is greatly and generally 
needed of the local distribution of our trees. Extreme extensions or 
outlying stations for each tree require to be recorded. No observers 
have done more along this line than authors of State and county 
floras, by whom actual limits of range have been carefully worked 
out for the trees and other plants of their special localities. There 
are too few of these painstaking w^orkers, and their work can not be 
too highly praised. The writer wishes to emphasize the fact also that 
the numerous unpublished silvical. National Forest boundary, and 
other field reports by members of the Forest Service, as well as 
special field reports by members of the U. S. Geological Survey and 
the Biological Survey, have proved rich sources of new information 
on the local and general range of Pacific trees. Through these sources 
the distribution of some trees has been extended hundreds of miles 
beyond previously recorded limits. Finally, it is hoped that by giv- 
ing, in detail, what is now known the many observers and lovers of 
trees who are scattered throughout this region will be stimulated to 
make further contributions. Much is yet to be learned of where the 
trees of this region grow. 

(H'CITRRENC'E OF TREES. 

• Closely connected with a study of the areal and altitudinal range 
of trees is the equally important determination of where, in their 
respective ranges, this or that species lives — ^by necessity or by virtue 
of special fitness. Like animals, trees have what may be termed a 
more or less definite habitat, defined by such physical conditions as 
soil, moisture, topogi'aphy, and, to a greater or less extent, tempera- 
ture. The likes and dislikes, as it were, of one species are, of course, 
shared by a number of others, so that several species may have their 
habitat in wet, in moist, or in dry situations; while different indi- 
viduals of the same species may accommodate themselves to all of 
these situations. 

It would lead too far, for present purposi^s, to discuss, even briefly, 
the factors upon Avhich the adaptation of trees to environment appear 
to depend. The effects of mutual likes and dislikes upon species 
are to be seen in the occurrence of certain trees in pure stands only 
and the occurrence of others with different kinds of trees or with 
different species of the same kind. 
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The occurrence of trees is also influenced by their tolerance — that 
is, their ability to exist, for a part or the whole of their lives, in dense 
shade or their requirement of various degrees of shade or of full light. 
To what extent, however, tolerance — inherent or acquired — may be 
accounted for by the amount of soil moisture a given species requires 
can not be stated now. P'inally, the characteristic habits and methods 
of reproduction, by seed or by sprouts, most important factors in the 
life history of a tree, have much to do with the occurrence of a species. 

It may be said here, in passing, that dendrology, the botany of I 
trees, properly includes a study of the distinguishing characteristics 
of tree species for the purpose of identification and, naturally, of the 
affinities which determine their classification into orders and other 
natural groups. The characteristics of a tree include the definition 
of lx)th external and internal form characters — the morphology of its 
tnmk, root, branches, twigs, buds, leaves, flowers, fruit, seed — as well 
as of the anatomical structure of the tissues, including characteristic 
secretions — gums, resins, etc. — of which these parts are composed. 
*A study of the physiological processes which characterize the life of 
the tree organism are a part, too, of dendrology. It deals also with 
the natural range — horizontal and v^ertical and its peculiar climatic 
conditions, as well as with the habitat or occurrence — including the 
character of site and soil the tree chooses either in pure or mixed 
growtlis. What the ,forester has long called silvics, a study of the 
habits and life history of trees in the forest, therefore falls naturally 
under dendrology. Silvics, as the basis for all practical silvicultural 
operations, deals with the factoids which influence the life and growth 
of trees in their natural or adopted habitat. In recent years the new 
science of ecology, a study of plant associations, has included, in so 
far as the life habits of trees are concerned, a part of dendrology as 
one of its natural subdivisions. It ai)])ears logical, however, to con- 
sider dendrology as still including the study of tree associations. 
This leaves forest ecology in its pro])er ])lace as a department of 
general ecology, and at the same time preserves the identity. of an 
essential part of dendrologj% a distinct division of general botany. 
However this may be, the serious student of tree life — dendrology — 
can make no mistake in taking the broadest view of the field and in 
striving to familiarize himself with all that pertains to trees, from 
a study of their distinguishing characteristics to their modes of life 
and associations. 
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follow this part. 
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GYMNOSPERMiE. 

The Gsnnnospenns are technically distinguished from other seed-bearing trees 
by having their ovules borne naked or without the usual covering provided in 
other trees. They have resinous wood formed in concentric rings, which are 
laid on each year, one outside of the preceding one, and just beneath the baric. 
As with other classes of our trees which grow in this manner, the age can be 
accurately told by counting the rings shown on a cross-section of the stem at 
the ground just above where the root Is given off. Some of these trees bear 
male and female flowers separately on different branches of the same tree, 
and some bear male flowers on one tree and female flowers on a different tree. 
The male flowers produce pollen (resembling yellowish i>owder) in large quanti- 
ties and the wind conveys It to the female or fruit ("seed") bearing flowers 
for the puri)08e of fertilization. It is light and easily bU»wn by wind for 50 
or more yards. According to the character of their fruits, Gymnosi)erms are 
divided into two families, Couiferai (cone-bearers), and Taxacea; (yew-like). 

Family CONIFEIUE. 

This family includes the pines (Pinus). spruces (Picea), larches or true 
tamaracks (Larix), hemlocks {Tnuga), false or bastard hemlocks {Pseudo- 
tftuga), firs or "balsam trees" {Abies), *' bald '* cypress (Taxodiutn), arbor- 
vitsps or "cedars" (Thuja), true cypresses {Cupresaus and Chamacyparis), 
redwood and bigtree (Sequoia), and junipers or "cedars" (Juniperus). In 
all but the last group these trees bear a fruit which Is a distinctly woody cone, 
with from two to several naked seeds under each of its overlapping or other- 
wise closed scales. The Junii>ers produce a berry-like fruit, which, though not 
woody, is, however, mori>hologically a cone. The seeds of most conifers have 
a thin wing w^hich helps them greatly to be scattered by the wind far from the 
imrent tree, and so provides for their reproduction over a wide area. The seeds 
of some conifers have no wing, or merely a rudimentary one. The berry-like 
fruits of the Junipers are largely dei>endent for their distribution uiwn birds 
which eat them and upon flood waters which distribute them. The liard seed 
loses only its pulpy coating by being eaten. The leaves of conifers are small 
and scale-like, or long and needle-like. In all but the bald cypresses (Taxo- 
diutn) and larches (Larix), the leaves remain on the trees for several years, 
which has given them the names of "evergreens." The seed leaves (cotyledons) 
number from 2 to ak)out 18. 

PimiS. PINES. 

The pines are all evergreen trees. Their branches are more or less thickly 
clothed with clusters of needle-like leaves in bundles of two. three, four, or five. 
One species has solitary leaves. New leaves are formed ea<»h year on the young 
twigs which lengthen the previous year's growth. The leaves produced in a 
season may remain on the tree from two to six or eight years. They die and 
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fall when a set of new leaves is being formed at the ends of the branches. 
The fruits of pines are woody, scaly cones, matured in from two to three years. 
The cones of some pines remain on the trees only a few weeks after rii)eninK« 
while those of others i)ersist for many years, or even are so firmly attached as 
to be entirely euveloijed by the annual diameter growth of the tree. At matu- 
rity most pine cones open under the heat of the sun and liberate their seeds; 
a few pines, however, rarely open their cones except under the heat of a forest 
fire. This fact explains how certain pines often reproduce themselves after 
the original forest has been killed by fire, since not all of the cones are burned 
enough to destroy their seeds, and the seeds are scattered after the fire. The 
flowers of the pines are of two sexes, male and female, borne usually <»n diflfer- 
ent branches of the same tree. Male flowers, which produce pollen, are short, 
oval, and bud-like, or long cylindrical bodies, clustered at the ends of nmture 
leafy branchea They are bright red, j'ellow, or orange. The female flowers, 
whicli produce cones and seed, are small, greenish, scaly, cone-like bodies, pro- 
duced singly or in pairs or groups near the ends of young growing shoots of 
the spring. After fertilization of the two ovules (under each s(*ale) these 
flowers develop into small cones during the first season, as a rule completing 
their growth and maturing their seeds at the end of the second summer. Ripe 
cones vary from an inch in length and three-fourths inch in diameter, to 2 
feet in length and G or 8 inches in diameter. The seed of most pines bears a 
thin paperj' wing at one end. In a few species, however, the seed has only the 
rudiment of a wing, whicli remains attached to the cone scale when the seed 
is shed. The pifion or ** nut '* pines bear wingless seeds. Pine seeds var>' from 
one-half the size of a kernel of wheat to nearly the size of a small hazel nut 
Seeds of the " nut " pines are gathered by western Indians for food. The 
needle-like foliage of pines varies from an Inch to 14 or 15 inches in length. 
Seed-leaves (cotyledons) of pines are needle-shaped and from 3 to 15 in number. 
Succeeding these, pine seedlings produce temi)orary or primary leaves, which 
are single ; but later, commonly at the beginning of the second year, they begin 
to bear their leaves in clusters. Leaves are borne in clusters during the 
remainder of the tree's life. 

The pines are among our most important commercial trees. Because they 
have straight, unbranched, cylindrical trunks, they furnish large amounts of 
excellent saw timber, without waste. Pine timber Is widely used for all con- 
struction purposes on aci*ount of Its straight grain, strength, and other qualities. 

The naval stores used In the United States, as well as the large quantities 
exporteil to other countries, are derive<I by distillation from the crude resin of 
the more res 1 nous- woo<led pines. Kecently the wood of stumps and old logs is 
being distilled for tur|)entine. Some 70 species of i)lnes are known In the world. 
Thirty-four pines iuliabit the I'nlted States, 17 of whicli occur in the Pacific 
region. 

IMnes are of ancient origin, some of tliem having existed In the Cretac*eous 
and Miocene periods In North America and Euroi>e. 

WHITE PINES. 

Western White Pine; Silver Pine. 
Pin us monticoJa Dougl. 

DlSTINGiaSHINC. CHARACTERISTICS. 

This species is more conmionly called " white pine " where It Is cut for lumber. 
The name wt'stcrn white i»lne is i»roiK>sed for this tree in order to distinguish 
it from the eastern white pine (Pinus strohua). 
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In dense forests, in which its most characteristic form is found, this pine has 

m. tall, slender shaft, with a i>eculiarly short-branched, narrow, syiunietrical 

crown : the branches are usually slender and drooping and in early life extend 

over one-half or two-thirds the length of the trunk. Its height ranges from 90 

to 1U0 feet, anil its diameter from 2i to 3^, or, exceptionally. -^ feet. In oi)en 

fores?ts, where the conditions are less favorable to its better development, it is 

a sbort-bodled tree, 50 or 00 feet in height, with one or several very long, 

stont« horizontal branches extending from 10 to 15 feet or more beyond the 

other slender branches. This striking character distinguishes the tree as far 

as it can be seen. The bark of trees a foot or more in diameter is distinctly 

broken into peculiar small, square blocks. Xo other tree as.sociated with it 

has this iMirk character. Bark of mature trees is rarely over li inches thick. 

In dense stands the color of the bark is grayish-puri>l<>. while in oi)en, wind- 

iKW€*i>t stands it is a distinct cinnamon color. The action of wind constantly 

tears off thin outer scales of bark and exiioses the red-brown interior. Young 

trees* have thin, smooth, bright gray bark, as do also the branches and upper 

stems of old trees. The foliage of Ihis pine is bluish-green, with a whitish tinge. 

The leaves are from 2 to about 4 inches long, borne 5 in a bundle (fig. 1). The 

rones are matured at the end of the second .summer, usually by the first of 

Sei>teuiber. They shed their seed soon afterward and fall from the trees within 

a few months. The cones (fig. 2) varj' in length from about to 10 inches — 

occasionally slightly longer or shorter. In unweathere<l mature cones the tips 

of the scales are red-brown or yellow-brown, the inner i)orti<m of the scales 

being a deep reel. The seeds (fig. 2. a) are reddish brown, with small blackish 

s|iots. Seed leaves, « to 8 or 9. 

Wood, very light and soft ; heartwood, pale brown, of high commercial value. 
LoxoEviTY. — A long-lived tree, attaining an age of from 200 to 5<K) years. 

■ 

RANOK. 

Middle and upper slopes of northwestern mountains from west side of Continental 
Diride Id northern Montana and southern Hritish (.'olumbia to Washington. Oregon, and 
California. 

BaiTisii Columbia. — Lateral valleys east of Columbia-Kootenai Valley, northward to 
Iioaald. on Gold and Selkirk ranges (in region of heavy rainfall), northward to Great 
KhuMwap and Adams lakes: also on central ranges, in southwest to Coast Range, there 
eztendiog 51 miles up Homathco River to '2,'2'So feet elevation. On interior mountains 
of Vancouver Island and southwest coast, but not yet lound on Queen Charlotte Islands. 

Wahhix';t«>n. — Mountains of Northeast, Blue Mountains, and westward lu Cascade and 
Coast ranj^es. at elevations from 300 up to C.ooo feet. In northern Cascades, from near 
■em level on I*uget Sound up to about 3.<K)0 feet ; farther south on west side, at from 
i.o'iO to «.r»00 feet, and on the east side, at from 1.1.">0 to 4,700 feet; eastward 5 miles 
atiiive Lake (*belan, and in Okanc^n County to mountains west of Okanogan River (T. 3G 
X.. It. 24 K.i. Farther south, noted up t<> (i.ooo fiM»t. Tolt. Snoqualmle, Cedar, (ireen, 
Ulilte. Yakima. Wenache, and Entiat river basins. In Olympics, from near sea level 
Dp to 1.800 feet. 

€»BEi;*iN.--On both sides of Cascades and on coast ranges, at from 3,000 to 0,000 feet 
lo north and ."»,0<K) to 7,.'><X> feet In south, extending eastward to Blue and Warner moun- 
tains. On north side Mount Hood from 20 miles south of Hood River on the Columbia 
at ::,«K>0 to 4..3<Hl feet ; on south side from Camas Trairie to Government Camp. Cascade 
National Forest (North) at 1,.>00 to O.KM) feet, throughout west slope north of McKenzie 
River, on east slope south of Mount IIoo<l in White River Basin, and at headwaters of 
Harm Springs River and Beaver Creek. Eastward in Deschutes River Valley east of Cas- 
cades to upper Paulina Creek Canyon, (^ascade National Forest (South) only on main 
diTlde southward (to T. 39, 8., R. .'> E.). on west side at .1,000 to 7,r»00 feet, and not over 
14 miles west of summit, except upper South I'nipqua River Basin and on Siskiyous l)etween 
Siskiyou and Rterllng peaks. Fre<iuent on east side of Cascades, but confined to declivities 
at 5.504) to 0,000 feet. Noted on Mount Mazama (Crater Lake) from r>.0(N) to above 
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.DUO feet. Also Id coast raogeg on troD MoudUId and RurI; Battp. Noted In Cppvr 
Lnmath KlTcr basin on Qeorharl Monnldna. b«Rd of Sprague Blver. Partb«r Mat, 
I ilane Lnke .Natlooal Koreat, DotfA on (.'ottoDwood t'reek. head of Deep Creek, and in 
DFth Warner Mountains (east of (iooae Lake), at T.SOO to 8.000 feel. 
CiLtPokNiA. — Norlhern croaa nnget and southward In Sierras. On Slakiyoua at e.OUO 
) T.CHW feet elevation, summit of <}laaa Mountain (border Slakljou and llodoc eountlea) ; 
a Uount »baata at 6,000 to T,20U feet; aoutb of Brewer Creek up to T,MKI feet, near 




Inconatancc Creek, In Mud Creek Canfon. 
Laaarn feak at It.OWl to 7,000 feel ; dowl 
ut uppir Hal Cn-ek : east Trinll; UoUD 
of Twin Ijikes (.i.."iil(i feet). Ueported on 
Forests. In nortliern sierras, i.'enenilly 
lyramld Creek. KeelOD of lionner Luke 



near lop of Red Cone (eaat of Wagon Camp). 

ilns ua Cabfon Crirek at 4,S00 feet to outlet 
llKli suninHts ol Trinilj and Klamath National 
Hi li.oon lo T.Sitt) feet, but at 8,4oo feet on 
(Nevada and flacer countlea), weatward t 



r Truckee ; also «aat Bide of Slerraa faclDj BenOi Nevada. 
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Noted In mountains about Lake Tahoe, Glen Alpine Canyon, Grass Lake, from summit 
OD west side Sierras at 7,500 feet to Echo nt 5,500 feet. Alpine County: Silver Creek 
("anyoD above 7,500 feet ; on and near summit of Mokelumne Pass, at 8,800 feet, and 
divide between Mokelumne and I'aciflc valleys at 7,900 feet. Tuolumne County: West to 
JQst east of Eureka Valley and eastward nearly to Sonora Pass, at 0.000- feet ; on White 
Mountain, Mount Conness, ridge between Dingley and Delaney creeks at 9.000 to 9,500 
feet ; north aide Lambert Dome, Tuolumne River Canyon, Middle Fork Tuolumne westward 
nearly to White Wolf, between Tuolumne Meadows and Lake Tenaya, about Cathedral 
Ulces and southward. Maripoaa County: Near Sunrise Ridge at 9,300 feet, and into Lit- 
tle Yoaemite at 6,000 feet : ridge west of I^ke Tenaya and westward to beyond White 
Wolf, from Porcupine Flat southward to 7,800 feet. Mono County: Bloody Canyon (east 
ride Mono Pass), at about 9..300 feet. In southern Sierras, at 8,000 to 10,000 feet, while 
on diride between Middle and South forks of Kings River, and on divide between East and 
Middle forks of Kaweah River, It goes to 11,000 feet elevation ; upper Kings River Canyon 
•bore Junction Meadow and Ijelow VIdette Meadow ; (Jiunt Forest and from Clover Creek 
l>lvlde to Rowell Meadow; Alta Peak (lietwcen Marble and Easi Forks Kaweah Klver) ; 
«>uth Ride North Fork of Kaweah; on Mount Silllman, at 8,900 to lO.liOO feet, and above 
MInertil King, at 9.000 to 10.400 feet. On west slopes of Sierras, extends southward to 
httd of Soda Creek (branch Little Kern River, in T. 19 S.. R. 32 W.), and on divide 
''rtween Kern River and Its south fork, to a point about opposite lower end of Monache 
Valley (T. 19 to 21 S., R. 34 E., lat. 30« 10'). On east side of Sierras It extends from 
Tnickee to head of Cottonwood Creek. In south, reported on Mount Wilson in San 
*»abrlel Range, on San Bernardino Mountains, at 10,000 feet, at Round Valley In San 
Jacinto Mountains at 8,900 to 9,500 feet, and on Tahquitz Peak at 8,000 feet. 

The detaile<l ranjje of this pine In Idaho and Montana will be dealt with in 
a Hiibsequeiit pnblieation. 

OCCURBENrF:. 

"<*^ confined to any definite type of locality. At north, most abundant and largest 
in moist valleys, growing also In dry, exposed subalplne regions. Adapted to variety of 
•oils. Beg{ growth occurs In deep, porous soils. Most common In poor, sandy situations. 

Or^test development in northern Idaho, on gentle north slopes and flats. I.<ess fre- 
VKnt West of Continental Divide in Montana and of Cascades In Oregon. In northern 
ialifornin, QQ north slopes, and on south and west slopes in protected coves, broad vulleyn. 
^ ^'MHintain benches; In southern California rather abundant on high, west sloi^e of 
ol«n^. Occurs commonly as scattered trees or small groups with other species; very 
'^^'y in pare stands and only on exposed high slopes. In Cascades and Sierras occa- 
sionally forming 50 to 70 per. cent of stand on small areas, but throughout its range not 
J^'^^'iig 3 or 4 per cent. In Washington associated with western hemlock, amabilis 
°^« lowland fir, and Douglas fir ; In Oregon, with Douglas fir, lowland* fir, and amabilis 
"'Ho California, with Douglas fir, lodgepole pine, red fir, and Shasta fir. 

^'''Matic Conditions. — Throughout Its range the approximate seasonal temperature 
▼ariea between — 26* P. and 98" F. Mean annual rainfall in north, from 15 Inches in 
J^ of Montana and Idaho to about 00 inches near Puget Sound ; in California, proba- 

' l^tween 20 and 30 inches. Humidity is great in western Washington, where over 
*^^hlrd8 of the days are cloudy or foggy, while it is smaller in east and south, where 

°^f of the days are overcast. Snow falls throughout its range, less near sea than in 

''bern Rocky and California mountains, where it reaches a depth of several feet. 

ToL|:g^j,j,g — Endures shade for a relatively long period in youtiv, later requiring an 
"'^^'Mice of light for Its development. It prunes well. Does not recover well after 
'^'^lon during pole stage. 

^^HioDCCTiON. — Reproduces itself only sparingly and at Irregular Intervals of about 



two 
^^rs). Seed germinates poorly on heavy humus, unless the humus is moist during 



^ J'^rs. Not a prolific seeder ; bears seed only when of considerable age (40 to 



i 



Stoat 

^t growing seaaon ; best on exposed moist mineral soil. 

Sugar Pine. 

Pinua lamhertiana Dougl. 

DISTINGUISHING CHARACTERISTICS. 

"^ largest and most magnificent of Pacific white i)ine8. If not of all the tim- 
^ pines of the region, the western yellow pine being its only rival. Its massive 
^«* attains a height of from IGO to 180 feet, with a diameter of from 4 to 7 
*^ Somewhat taller and larger trees are occaslouaUy lovwiCi. tVi^ Vc^as^ 
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of luuture treee tx vorj* Htrnlglit. and tni>erB but little until the few large. i 
long, borlzontal llinbit of Itn wide, tliit crown are renobed. Tbese hum- )>riiiii 
Htiiud out so prominently lit rl^Iit angles from tbe upper tniuk an tu dlstliigi 
it trou) aitHoe1iite<l jilnes. Itx long, c.vlliidrli'al oones, suspended from the 
of the brandies, also serve to dlstingnlsb tbe tree at a long dietaut^. X 
from iiole size to a foot In diameter bear distinct ivborls of branches at I 
Intervals down to the ground. I^ter In life the lower wborU are ,>:bii 
out and two or more of the upper limbs develop enormouslir In tbe full II 
Tbis uKunlly takett plaice an tbe tree attains ItR main height growtb. Old h 




U. deeply furrowed longitudlniilly. the ridges being bi-okeii Into long, irregi 
plates. It is from H to 2J Incliea or more In tbkkness and grayleb browi 
color. In exposeil tiltuiitions the forc<< of high winds teiirs ofT tbe weatlu 
flakes of bark, le:ivliig tiie exiioswl surface a deep red-hrown color, 
smooth, tbin bark of tbe young trunks and bnincbes of olil trees Is a dull, d 
gray. Tbe folltige is a deep bInc-Krceii, with a whitlab llngc. The leaves i 
1), in bundles of .", are fmni 2] to about 4 Inches long. Those of each ye 
■owth iHTslKl two or tlirii- yeurw. Tbe cones (flg. 4), wlilcli :iiv iinhiue am 
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all our piues in their huge size and form, are from 12 to 1(> inches long and 
from 2\ to 3^ inches in diameter ; occasionally, 18 to 23 inches in length. The 
tli» of the scales are shiny and pale reddish brown, the inner part of the scale 
being a deep purple brown. Cones ripen during August of the second year and 
»b«l their seeds by October. Cones seldom fall until the third spring or sum- 
mer, HDd sometimes they remain on the trees until the autumn of that year, 
The seeds (fig. 4, a) are smooth, and vary from a dark chocolate to a blackish 
hTovn. Seed leaves, 12 to 15. The wood is light and soft, but somewhat less 
» than that of the western white pine ; heartwood, pale reddish-brown ; of 
jreat commercial value. 

LosoEviTY. — A very long-lived tree, reaching an age of from 300 to 500, and. 
to occasional instances, nearly GOO years. 

RANGE. 

MooDtalDA from North Fork of Santlam lUver, Oregon, southward In Coast and Cag- 
ctdes niDges. Sierras, and southern California cross ranges, to Mount San ]*edro Martir, 
Ix)wer California. 

Omoo.n. — Mainly on west side of Cascades and northward to within a few miles north- 
vnt of Mount Jefferson ; on Sisklyous and mountains of Klamath Basin and eastward 
to (k)08e Lake, frenerally at 2,(H)0 feet to 3,000 feet elevation, but near coast down to 
1.000 feet, while on east side of Cascades It pjes to 5,(mo feet. In northern Cascade 
National Forest, only on North Fork of Santlam Ulver, at 1,700 to 3,700 feet elevation, 
from Chimney Peak to HumbuK Creek Basin (T. 9 S., H. 6 K., lat. 44** 47', long. 122" 4'), 
tlw northern limit. South of this It occurs on headwaters of Willamette Ulver (T. 22 S., 
8- 1 and 3 E., T. 23 8.. R. 2 to 4 E., T. 24 S., R. 3 to 4 E.), south of Fish Lake on 
main divide (T. 27 S., R. 6i E.) : In Rogue River Valley; on Rogue-l'mpqua river divide 
(T. 30 8., R. 1 to 5 E., T. 31 8., R. 1 to 0), and more abundantly southward on Cascades 
to Sigkijrous. Crosses Cascades south of Fish Ijiike and occurs on headwaters of l)es- 
chutw River between 8ink Creeks, Walker Range, and Tengra, also on south and east 
1*«>1 slopes of Mount Mazama. Extends along east slopes at elevations of 4..'>00 to 
^•^ fwt to lieyond the Klamath Marshes and Klamath (lap. Extends southeastward 
hftween these marshes and upi)er Klamath Lake, while farther east, in Yamsay Range. 
It orcurg on Fuego Mountain, in Black Hills, and eastward to Klamath-Deschutes divide. 
There It ranges from head of I^eschutea River to <ioarhnrt Mountains and Drew Valley, 
west of VjiHrne iMke. Ashland National Forest, up to alnnit .''»,4<K> feet. A few trees at 
■^t 1.700 feet in southern coast ranges of Curry County (S. 2, T. ;;S S., R. 14 W., 
""J8. 35, T. 37 8.. R. 14 W.), about 5 miles from coast. 

<'UiroRxu. — In Sisklyous and southward over northern California abundant save on 
hlKher peaks and in Shasta Valley, at elevations of .{.ooo to iJ.ooo fcM»t tjiroughout western 
**o-thirdB of State. Extends eastward to Mount Shasta and summits in Shasta National 
rorwt north of Shasta, but unknown on Mo<loc and Warner mountains in northeastern 
Ulifornla. Noted In Siskiyou County eastward to near Hcswlck (on Klaninth lilver, just 
JP***!* of Oregon line); also on Shovel Creek Ridge (near Klamath Falls ►, Little Shasta 

*"^, and on (ioosenest Mountain. Western limit, same hh that of yellow pine, follows 
wland margin of fog belt 20 to 30 miles from coast. Klamath National Forest, at 3,000 

.»,000 feet elevation: reported also to extend nearly to sea-level <m tlats of Smith 
^•^tt" (Del Norte County) ; western limits in Siskiyou County at least to west slope 
^ Marhle Mountain Divide and (west of It) Russian Creek basin: northward on Salmon 
*•'*' to Junction with Klamath River, and to .*i.."iOO foot on Salmon Summit (on west ► 
"'" basin betwen Salmon Summit and Trinity Summit. Humboldt County ; sparingly 
^ *<»t Rlope of Trinity Mountain, between aliout 3.700 and ,'».()00 foot : al»out '2\ miles 
^^ Hoopa Valley at 1,600 feet, and a little farther west common at l.SOO to 2.10<i 
"^J' here up north side of Supply Canyon to 2.(»oo foot (west most limit). Mount 
J'JJ* National Forest, at from 3,000 to (J.<m)0 feet, sometimes up to O.-'OO and down to 

''''* feet, and extending southward in Sacramento Canyon to the •* I^op," while on 
J'^^t Shasta It occurs only from a point 4i miles southeast of Eduewood, on northwest 
^J*- around west and south sides to Ash Creek, reaching about (5.000 foot, lait on south 
7^^ Wing to 7.500 feet. Farther south in Shasta County, east limits are Soldier 
■oontain (1 mile northwest of imna), ridge ea.st of Fall River Valley (Shasta-Lassen 
J^'JOty boundary) ; noted westward to point 3 miles east of Montgomery, and on McClou<l 
rj**^ south to Balrd. In Trinity National Forest it goes eastward to Lewlston on west 
r*"^ of Sacramento Valley; Coast Range at 2..3O0 to 4,1."»0 feet and southward to 
^f Cboop and Yola Bull ranges and westward to upper Mad River ; on north slop' 
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and flats, generally at 3,000 to 6,000 feet, but on South Fork Mountain it grows at 
5.000 feet elevation, on Soutli Fork of Trinity River at 3,500 to 5,000 feet, on Hay Fork 
Mountain and Bear Wallow Creek at 5,500 feet, and in Rattlesnake Basin at 3,000 feet 
In Stony Creek National Forest, nortli of Clear Lake, on slopes of north and south 
ranges l)etween 2,000 and 5,000 feet ; especially abundant on Pine and Sanhedrin Moun- 
tains, and headwaters of the South Fork of Eel River. On Mayacamas mountains, 
extending to Bartlett Mountain (northeast of Clear Lake), here on south side above 
:{,000 feet, and on west side aliove 3,800 feet — and to Glenbrook and Cobb Mountain, 
in Lake County ; southward, it goes to Sutro Ranch, near Oakhill Mountain ; also on 
north and northeast sloi>es of Mount St. Helena, and on south side above Tollhouse 
and eastward, also at intervals down ridge southeast of mountain (south limit in northern 
coast ranges). Once found on Pope and Howell mountains ; also reported from many 
points in Mendocino County and from Galloway and Austin creeks, in Sonoma County. 
Not detected in mountains about San Francisco Bay, but is found In westmost coasti: 
range at Palo Alto. In Santa Lucia Mountains, south of Monterey Bay. grows on norttM. 
slopes of Santa Lucia and Cone Peaks in San Antonio and Arroyo Seco river basins afc: 
4.000 to 5,900 feet. In northern Sierras, mainly on west slopes, at 3,500 to 6.500 feet el© — 
vation, occasionally extending down to 2,000 feet and up to 7.500 feet. Tehama County ^ 
Westward on Sierras to near Lyonsvllle and 10 miles east of Payne. Lannen County ^ 
northwest corner from point 5 miles west of Bieber westw^ard ; not east of Big Valley z 
in southern part of c*ounty, eastward to Susanville; general in Lassen I'eak. Plumas, an<l 
Diamond Mountain National forests ; in IMumas Forest two belts occur east and wes'lk 
of divide, mainly at 3,000 to 5.500 feet elevation, but some trees at 7.500 feet. West:- 
ward In Butte County to Magalla, North Fork Feather River, and to point about 4 mlle« 
north of Bidwell Bar (1,300 feet). Yuba County: To North Fork Yuba River and Oregon 
mils. Eastward in Plumas County to Mount Dyer, Greenville, Quincy, and ridge west 
of Sierra Valley. Sierra County: East slope of mountains west of Sierra Valley, reach- 
ing 0,000 feet on west side of Yuba Pass, \evada County: To country north of Lake 
Tahoe. In Tahoc National Forest, eastern limits are main Sierra divide, except that 
it extends to east slopes of Sierras at head of North Fork of American River, and near | 
shores of Lake Tahoe (at G,250 feet elevation) ; thence descending Truckee River Canyon 
Into Nevada to a point opposite Reno, where it is scattered alwve 6.(MK) feet. Westward 
in Placer County to (^olfnx (2.500 feet), Applegate, and 5 miles east of Forest Hill; 
westward in Eldorado (^ounty to IMacervlIle, Plens^mt Valley, 6 miles east of Nashville 
(at al)out 2,000 feet), and eastward on west slopes of Sierras to about 5.5(M) feet (Echo 
and elsewhere). Occurs generally In Stanislaus National Forest, but n<»t throughout 
yellow pine belt, at 3.000 to 5.<KM) feet, and stimetlraes at 2,000 feet and 7.000 feet. Ama- 
dor County: Westward to Oleta and IMnegrovo. and eastward on \\e8t sIoik? Sierras to Vol- 
cano. Calavcra» County: Westward to point (1.500 feet) miles east of San Andreas, 
and 4 miles east of Murphys: eastward to West Point. Railroad Flat, Big Trees, and 10 
miles west of liloods at 0.000 feet. Tuolumne County: Westward to SouIsl>yvIllc 
and Blgoak Flat: eastward (at about 6,200 feet) to between Told Spring and Eureka 
Valley, at Aspen Meadows (6,200 feet). North Crane Creek (about 6.000 feet). J/«H- 
pona County: Westward to Ball Creek (east Coultervllle). points (3,000 feet) 4 milea 
east of MariiK>sa. and 3 miles east of Wassama. Extends eastward to Yosc»raite Valley, 
occurring here as follow^s : Little Yosemltc and eastward at 6.8<M) to 7,(KK) feet, and Sun- 
rise Ridge at 7.(5oO feet; Yosemlte Falls trail (near top of fall) at about 7.0IK) feet, 
and Indian Canyon Basin; south of Yosemlte from head of Nevada Fall (6,000 feet) 
to <;iacler Point (7,3O0 feet), and southwestward to Yosemlte. Wawona road (at Chin- 
quapin) ; Sentinel I>»>nie at alK>ut 7.500 to 7.7(M» feet, or more, fn southern Sierras It 
grows at elevations between 5„'»00 and 1),000 feet, or occasionally down to 4, .500 feet. 
Frvuno County: Eastward to Bubbs Creek (tributary of Kings River) ; Summit Meadow 
at 8,000 feet, Tulare County: In Setpiola National Park and adjacent parts of Kaweah 
watersheds; In Buck Canyon, near Bear Paw Meadow, and lietween CIlfT, Canyon, and 
Deer creeks (tributaries of Middle Fork Kaweah) ; Kern River Canyon (ne«"r Kern 
Lakes) ; part of Tule River Indian Reservation (South Fork of Tule River) and east- 
ward on Sierras. Occurs on (ireenhorn and IMute ranges at 6,000 to 7.000 feet. Mount 
Breckenridge. on other mountains south of South Fork of Kern River, and on Tehachapi 
Mountains, where, as in Tejon Canyon, It grows at 6,000 to 7,500 feet. Quite general in 
southern California mountains at from about 5.000 to over 8.500 feet. In Santa Bar- 
bara National Forest, at 5,000 to 7.500 feet and sometimes up to 8.800 feet, on San 
Rafael to San Kmigdlo Mountains. Mount Plnos, and other mountains in basins of Plni- 
Sespe and Santa Maria rivers. In Sierra Madre Mountains. It grows lietween 5,500 and 
8,.5O0 feet at Strands, near Pasadena, on Waterman Mountain, Mount (Meason. Straw- 
berry I'eak. Mount Wilson. Pine Flats, Mount Lslip, Prairie Forks, and on Mount San 
Antonio ; on San Bernardino Mountains between 4,.500 to 8,000 feet, and occasionally 
from 4,000 to 10,500 feet, but mainly on top of range from T. 2 N, R. 5, W, eastward 
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to Betr Lake. !■ timbered portkMM of Sab Jacteto Moaatamflc senen'Jlj a: e>raT>-<ef 
of 5.800 to 9.000 feet, aometiiMS dt j« g a dtng to 3.tB» aad aive»dS&e to V.^»* ;«e^ : c4s 
Bon 00 weatslde trail at COOi* feet, awl also oa Krathvest fide of Ta*K^!tz STT««-^«rrT 
Dtridc Ib Cnyamaea Mounuisfw at from 5JS4»3 feec <m eu^ »d? «"wra=:^'^ I>!&k. t> 
8.300 feet on sommit. 

LovB Cjllifobma. — Freqoest in forest* of San IVdrn Man:r P!at^«'= at ^•^TaT>■: 
froB 8.000 to 10,000 feet. 



OUtAj on north slopes and benctaes and in ra Tines and canrocs : oo<«si«-k&allj v-c ^ t 
Boontaln sammlts; found also on sootb and west slopes at bijcber a^titadn. «;rv'«-f '-a 
vtrtetj of toils from ^clal drift and rolcankr ash to d«ef>. locMte sands and c'.^jt^ : fresh. 
>^ veil-drained, saodj loam or graTeilr soils are most charartertsi!':. 

Nerer In pare stands. At lower eleTation*. inainir with wf^^tem t^-I^-w j-ic*. ia^^^-s*? 
cedar, Kellogs oak, and, in northern California, also with £ioTx^ias ±t : •.•n^sic'callj with 
^^nbirk otk. .\t high elerations jellow pine acd incense cedar d«<TeB;«^. m.:u4 whitr £r. 
*^ <Mx:tflonallj red fir. together with the biz tree, beor^ne chief ase-x-iates. especially ..n 
cut and north slopes. 

^Minc CoxDiTioxs. — Atmospheric moistnre Is essratial : hence it prefers cooL m->ist 
■itn on north and east slopes and in heads of znlches and *^nri»n*. I»c*abc!ess ^^n acc^'Tst 
^ thlt requirement its altitndlnal ran|?p of l.ifOO to S.Ci^mi fe^t at the north incr»se«. 
P>*n« loothward, ron^dilr at the rate of aboat >"• feet to every l"*"* die*, unti:. ai it* 
'fnthtm limit, 9.000 feet is reached. 

TouiAxcE. — Id early yoath reqaires partial shade, especiaily on dry. s^.^th «I..pe«: 
vheo older it liecomes very intolerant, eren more intolerant than western y>rljow piO'?. 
ftEPtoDUCTiOK. — Not a regular or prolific seeder. A little seed i« prodnced locally each 
^'•r. iNit good crops occur locally at intervals of about from four to «ix years : recniarity 
^ need years dotibtftil. Trees below 20 inches in diameter jteldc-m bear seed to any extent, 
^^itttntrily trees shed seed over groimd for a distance from base of tree about equal to 
'^height; distribation occasionally fartlier through increased wind, slope, or water. 

Limber Pine. 
Pin tin flrxiliM Jaun-s. 

DISnXGl'ISHlXi; CIIARAC-rERlSTirS- 

ComiMirativelj' little known, donbtle^^s on jH^r^mnt r»f it< hicrfi. in.iropssiUU* 
ranfire. It is a low, thick-trunked. much-liranclieil tree. fr<»ni 2.'. to .'^i or j^mie- 
tinieis 50 feet in height, with short trunk fn»ni V2 ti> :^» imlies in «li:nnet«*r: 
jccasionally very old trees are .'4 to 4 feet in diameter. Youni: tn^^ an- 
)eculiar for their regular, distant whorls of short, verj toiijrh l»rainb**< \vhnli 
>tand at right angles to the trunk and extend df»wn to tin* irrounil. .Middh*-a::*'<I 
md old trees (75 to 20f> years) are eha raster ize«l l»y extremely Ion;: and 
ilender hranches, especially near tlie ground and at the tr»p: tlu- l:itt#*r are 
jften 16 or 18 feet in length, falling gracefully at a sharp au;:le wiih tlu* trunk. 
These branches ai^)ear to develop entirely at tlip exjN^n^** nf thf* trunk, which 
rouains stunted. Old trunks have l»ark from 1A to ne:irly 'j iiK-hcs thiik. 
>lackish or very dark brown, with deep furrows l»etween wide nH-iamnilar 
blocks. On trunks from 8 to 12 inches thick the l>ark is l»n»k<Mi int«» small, thin. 
pray-broi^Ti plates; when seimrated. the walw exiwjse a dull nnhlish inner bark. 
rhe thin, smooth bark of young jiole trees and of hranrh<*s is a bright whitish 
gray, often silvery. The foliage, densely set at the i-mU of the hranclM*s. is 
lark yellow-green, and the nee*lles are .j in a clust^T <ti;:. rn. They are from 
ibout If to nearly 3 inches long. I-^aK-h yejir's growth of leavers jiersists for 
ipproxlmately five yeara Cones (fig. 0), mature in late summer or ♦»jirly 
latunan of the second year, shed their seed in Ser»temlMfr and «niriy in October. 
They are from 3i to 10 inches long and i>eculiar in having their light yellr»wlsli- 
}TCfwn Kale tlpe greatly thickened; inner iKirtious of scales, imie red. 
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By early wlnttT the foiiwi linve fallen from the trees. The seeds (Bg. 
6, a) are deep reddish brown speckled with hlnckish bn>wu. Seed lesves 
6 to H. nomeflnies 9. Wood, very dense on nccount of Its exc<««lingly slow 
growth: light, soft; henrtwood. piUe ienioii-yelion'. 
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OCTL^RRENCE. 

On dry, rocky, east 8loi)08, summitH. toi>8 of ridges and foothlllH. and sometimes on 
sides of moistcr canyons and luinks of mountain streams. Adapted to a great variety 
of soils and not exacting as regards depth or moisture, but grows best in moist, well- 
drained soils. Usually in dry, rocky, very shallow soil, appearing to prefer dry, loose, 
gravelly loam, with little or no humus. Reaches higher elevations on clay soils than on 
sandy ones. 

I'sually occurs singly or in small groves among other conifers, whero it Is of largest 
size ; occasionally in pure, open standn, commonly stunted, on exposed slopes and ridgi^ 
Apparently less frequent in Pacific than In Rocky Mountain range. Associated mainly 
with lodgepole pine and black hemlock at higher elevations, and sparingly with white 
fir and stunted sugar pine at lower altitudes. 

Climatic Conditionh. — Endures a variety of climatic conditions throughout range. 
Mean annual rainfall varies from 15 to 30 inches. Snowfall heavy, except in soathern 
Rockies and southern California. Growing season, from 3 to 4 months in north ; aome- 
what longer in south. Minimum temperature from about — 60** F. In north to —13" F. 
in south ; maximum temperature thoughout range, from 00** to 97" F. Little atmos- 
pheric moisture. 

ToLBEA.N'CK. — Appcars to require full light. Never forms dense standu, and does not 
tend to crowd out other species : only occasionally in fairly dense mixed stands. Similar 
in light requirement to white-bark and brlstlecone pines, and less tolerant than other 
associated conifers. 

Refruduction. — Moderate seeder, varying with region and elevation. Generally bean 
cones abundantly in open stands at low altitudes, less abundantly in denser stands at 
higher elevations. Cones produced locally about every year. Seeds practically wini^esi 
and shed only near tree ; largely eaten by birds and squirrels. Mineral seed-bed most 
favorable for germination, whic'i even under favorable conditions is but moderate. 

White-bark Pine. 
PinuH alhicauUtt Kiigoiumiiii. 

DI8TIN(;i'l.SlIIN(i CILARACTERISTICS. 

Wliito-hnrk i>ino has a low, lonK-braiU'liiHl. twisteil or crooked trunk from 15 
to 50 foet liij;li and from 10 to 24 inolies in diameter. Taller and larger trees 
occur in i)rotected situations. In tlie lilph, wind-swept home of this tree It Is 
often reduced to a sprawling shrub with enormous branches spreading over the 
ground. Youn^ trees have distant, rcjnilar whorls of branches at right angles 
to the trunk, but in later life some of the upiHir whorls develop upward into 
long, willowy stems, givlni^ the tree a loose, bushy crown. The branches, 
especially near the trunk, are exceedingly tough and flexible, so that the tree 
is characteristically able to withstand the fiercest storms. The hark, even that 
of old trees, is llttlo broken, excei)t near the l)ase of the trunk, where it is 
rarely more than one-half inch thick. Narrow cracks divide the lower bark 
into very tliln whitish or brownish scales, which, on falling or being torn off, 
reveal the characteristic red-brown inner bark. Elsewhere the bark is rarely 
more tliaii one-fourth of an inch thick. Twigs of a jear's and sometimes of two 
years' growth arc slightly downy. The leaves (fig. 7). densely clusteretl at the 
ends of the branches, are dark yellow-gr(»en : 5 in a bundle: length, about li to 
•J3 inches. Sh(»rter leaves occur on trtH?s in the most exiK)se«l situations. Leaves 
«)f a season's growth remain on the tree for approximately 7 or 8 years, but 
some of them i)ersist only 1 or 5 y(»ars. The <ones (fig. 7) are a deep purple, 
with very thick scales, vary in length from alK)ut 1^ to nearly 8i inches, and 
matnre by the end of August or early In September of the second year. Usually 
they shed their sec^l during the latter month, but sometimes not until late in 
Or'tober. Tlie r'ones dry ont and open slowly in high, cold situations where this 
l)ine grows. The seinls (fig. 7, «), about (me-half inch in length by one-thlrd 
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^^•^ from 7 to ft. Wwod. iBili' lirowii. IIt;lit. wift, iiiul lirlttlt' wlien dry; not 
"■naoiujc use. 
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Longevity. — Trees attain an age of from 250 years (when they are about 19 
Inches in diameter) to 325 years. Very few records of longevity are available. 

BANOE. 

Tlmberllne tree on the highest summits of northwestern and Pacific moontaini, 
from British Columbia and Alberta to Montana, northwest Wyoming, Washington, 
Oregon, and southern California, at elevations of 6,000 to 7,000 feet toward the nordi, 
5,500 to 9,300 feet in Oregon, 7,000 to 11,000 feet in California, and at 5,000 to 10,000 
in Idaho and Montana. 

Canada. — Rocky Mountains at 6,000 to 7,000 feet, and northward to Rocky Mountaiat 
Park and Height of Land (latitude 52°). Appears as far east as Castle Mountain and 
the Sweet Grass Hills on the Canadian boundary. Selkirk, Gold, and southern interVir 
ranges at 5,000 to 7,000 feet. Coast Range as far west as Silver Mountain, near Tate^ 
at 5,000 feet; also at head of Salmon River and on Iltasyouco River (latitude 53*), bat 
not yet found on Vancouver Island. 

Washington. — Cascade Range (mainly east side), northeastern and Blue mountainsb 
but absent from the Olympics ; generally, at 4,500 to 7,500 feet. Common on 
em slopes of Cascades of Washington National Forest at 4.600 to 7,500 feet, and rare 
west sloi>e8 above 6,000 feet. In Mount Rainier National Forest at 5,000 to 8,200 feet. 
In basins of Skykomish, Snoqualmie, Cedar, Green, White, Yakima, and Wenache rivers 
and of Lake Chelan ; also on Mount Rainier, Mount St. Helena, Mount Adams, Stata 
and Windy passes. Early Winters Creek. 

Obegon. — Frequent at tlmberllne on both sides of Cascades and eastward to Blue and 
Powder River mountains, and highest ranges of Klamath River Basin ; generally, at 
5,500 to 0,300 feet. In northern Cascades forming tlmberllne belt at 5.000 to 8.600 feet 
Southward on both sides of main divide of Cascades, ranging from 6,000 to 0.300 feet; 
scarce on Umpqua-Rogue River Divide, and sparingly represented In the Sisklyoui 
between Siskiyou and Sterling peaks. Yamsay Range only of Interior Klamath River 
Basin and high ridges of KIamath-I>eschutes Divide. On Mount Hood, Mount Pitt, 
Mount Scott, Mount Mazama. 

California. — Frequent from mountains about Shasta southward In Sierras to Kawetk 
peaks: generally, at 7,000 to 11.000 feet elevation. In Shasta National Forest ot 
Mount Shasta at 7,000 to 8,000 feet, on warmest ridges up to 0,800 feet. Mount Eddj 
and Thompson Peak Ridge (between Canyon Creek and Salmon River, Trinity County) 
Mountain north of Mount Shasta and Immediately east of Shasta Valley, and on Goose- 
nest Mountain at 8,800 feet. West slope of Warner Mountains (northeastern comer of 
State) at 9,000 to 10,000 feet. In northern Sierras, on Lassen, Spanish, and Caatlt 
peaks, also Mount Pleasant and other high summits at. head of North and Middle forki 
of Feather River, and elsewhere up to 7.800 feet. High peaks west of Lake Tabes 
(Eldorado County). In Stanislaus National Forest, generally between 8,000 to 0,500 
feet. Tuolumne County: Sonora Pass and above (altitude 9,600 feet) and down on weit 
side to 8,500 feet ; Mono I'ass, down on east slope to 9,400 feet, and on west slope t« 
little l)elow 10,(KH) feet, thence above pass to about 11,500 feet. Trees In pass beu 
limbs only on east side (effect of prevailing wind). White Mountain and Mount Coi- 
ness ; foot of glacier at north bane of Conness Peak. Tuolumne Meadows region, abovi 
10,000 feet ; upper Tuolumne River Canyon below Tuolumne Meadows ; Mount Lyell, 
north side at 10,500 feet and thence northward on west wall of Lyell Pork Canyon; 
Mounts Dana and (i^ibbn on west slope down to Tioga and Saddleback lakes ; Cathedral 
and I^nlcorn lakes and peaks (south of Tuolumne Meadows). Maripo%a County: Bunrtse 
Ridge, l)otween Cathedral Lakes and Little Yosemlte. Mono County: From summit Mono 
Pass eastward down Bloody Canyon to about 9,400 feet ; DevlKs Cauldron (east of 
Sierras and about 10 miles south of Farrington's Ranch). In Sierra National Forest 
generally between 10.(M)0 to 12.000 feet ; and southward to head of I^lttle Kern River 
(latitude 'My 20'). Mount Whitney, up to 11,000 feet; Kearsarge Pass, to 12,000 feet; 
heads of North Fork of Kings River ; rims of Granite Creek and on Middle Fork €i 
Kings River between Dougherty and Simpson Meadows ; abundant on heads of Norti 
Fork Kings and South Fork San Joaquin rivers at 11,000 to 11,500 feet; divide betweca 
Silver and Mono creeks, and from head of Silver Creek to South Fork San Joaqota, 
Mount Kaweah. Upper Bubbs Creek (tributary South Fork Kings River) ; about BoH 
Frog and East lakes. 

Detailetl raiig<» in Rockies will hv given in a later l)iilletin. 

OCCURRENCE. 

Confined to narrow altitudinal limits on alpine slopes and exposed ridges to timber 
line throughout its range. Grows among broken, bare rocks, in disintegrated gnuiita^ 
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lad in shallow rocky boIIb with little superficial moiHture; beat in deep, woll-drnined. 
molft Holl. 

At north, sometimes in pure, open stands on KrtiHsy ureas. l)ut uRually in open, pnrk- 
llkr stasdH. pref<^rnt>ly on north Rlopefl with alpine flr, Kn^ilemann Hprutre. Lynii Inrrh. 
Unlwr pine, and lodgepole pine. On summits of Cascades, commonly pure at tlmberline, 
and often In clusters of from .'• to 7 trees, ns if fi^rowinj; from same root. In soutlicrn 
Wtfliinieton. with alpin<> flr. black hemlock, and yellow ceilar: in Ore»;«m. with black 
1mibIocI[. alpine, lowland, and noble flrs, lodi^pole and wPMtorn white pincH. and Engle- 
ainn upruce. In the St«*rraK, formluK purp i^roups at timberlino, on east, south, and 
we»l slopes, with patches of black hemlock and western white pine, and at lower 
altitndM with logcpole pine. 

ruMiTic Conditions. — Endures frreat seasonal and daily rnnges of teraporatun». the 
fonner probably lyinK between —00*' and 100" F. or more. Very heavy snowfall, exposure 
to fierce winds, and a short ip:t>winff season are characteristic of Its habitat. Its 
Bolffturp reqiiiremonts ari> moderati>. 

TiiLEUNC'E. — Somewhat Intolerant in youth, becomini; less so with a>;e. Rather 
iatoierant in north, as compared with the south, where it stiows a preference for north 
■lope*. Believed to be more tolerant on good moist soils and at low altitudes, than on 
PMT. dry ones near timl>erline. 

BiPiODrcTiON. — Generally a good seeder, but varies gn^atly with region and locality. 
Ib north, seeds at long intervals, in south. fre<iuently. I^rge quantities of seed 
fatroyed by birds and squirrels, and reproduction therefore scanty. Sewls wingless. 
IM reproduction confined mainly to vicrinity of seed tn»es. Unproteeted by mother trees, 
Mdlhigs are often damaged by winds, which whip the stems alK>iit so that they are often 
VWD hi two by ruljbing against rough granite soil. 

Four-leaf Pine; Parry Pine. 

PinuH quudri folia (Pari.) Slid worth. 
DISTINGUiaillNG (^HARAtTKKISTlCS. 

ThiR little-known nnt pinp Ih n innch-hranclifHl. short-tnmkCHl. low troe. from 
la to ^) feet high nnd 10 to 10 inoho8 in dhnneter. In old tn^os the trunk is 
often twiHtCfl and gnarled, with a wide crown of bi^, <T(K>ked branches ; youn^ 
treen are Kliort-bo<lled. w^lth dense* synnnetrical crowns. Hark of ohl trunks is 
reddish brown. Btiallowly furrowed, roujjh, and with wide rldji:es. which have 
cicwe «cale«. The foliage is blue-gri»t»n. with a whitish thi^re. The l<»aves occur, 
M a rule, in bnndleR of 4, but clusters of X and sinnetlnies of ."». are alsi) f(»nnd 
on the same tree: they nre Incurved, and from about 1>\ to nearly '2 Inches hm^ 
(flg. 8). The cones (flg. S) rliHMi in August of the sis-ond yrar and tlu' s«»cm1s 
are often shed before the middle of September. S(hm1s fall from the cones. 
leaving their narrow, thin wings attached to the cone scales iWa. s, a). They 
are chocolate browni w^lth yellow-brown blotches. Indians gather the S4'e<ls f<»r 
food. Seed-leaves, 6 to 8. W<kx1, light yellowish brown, moderately li^'lit, very 
dense, and close grained; not of commercial use. 

LoKOEViTT. — ^Trees reach an age of 20(> to *JS(» years; those V) to 12 inches 
in diameter are 130 to 150 years old. Few records of longevity ari» available. 

BANOE. 

Southern California and southward into liower Ciillfornln. Arid niof^ns .nid low mmm- 
tafna southward from southenstem i>urt of San .laolnto Mouiitnliis <;!0 inil(*s north of 
Afalcan boundary). 

CiLiFOKXiA. — Occurs sparingly at 5,000 feet on Toro Muunt.nin (in Santa Uosa Moun- 
taliM, Riverside County), In Coyote Ciinyon. at a point a (ow inilrs to wost and near 
Van de Venter Flat, and n slnfde tree stands on NUxor .liin 11 111 Ii«>two<>n lleinet and 
Cotthullla: 10 to 12 milea farther aoutli it orcMirK on Italkan Mountains (abovi> .Tulinn). 
■t head of San Diego River; also vicinity of Larlvin Si.-iiion (nnir Mexican Hue). 



! TBBB8 or THS VM 

LOWER It I. iron VI A. — Nvar Meilcan LLn? {30 nillm RoutlieiiBt of rnmpo, Kjln Dli^ 
rouiil;, Cnl.l, Bnd trum point a few diIIgs south of boundary It forms fomi about 30 
V. ntVQditie over platoaii Int inlililli^ vlvvarlntwi ; on Hoiisoii I.aeuii* lUiic*. 
iwurd on Ran I'cdro Mnrllr Rangp lo soiilb end; ^ticrnll)' nt t.DiMI lo Q.UDV 
tlon above tinele-leut jilfion |iluc anil lielow JelTrer |>lne, ciimplclel; calMllig 
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Nerer forms deose pure stands. Most abundant In chaparral on east slopes with singrle- 

tef plIkMi, oaks, and juniper, and In thinner stands on west and south slopes in dense 

^aparral. Namber of trees varies per acre from 5 to about 100. In Lower California, 

Vb open forests, often with single-leaf piuon pine. Throughout its range, heaviest growth 

te at higher altitudes than that of piiion. 

Climatic Conditions. — Best growth requires moister climate, without such extremes 
of temperature as are endured by single-leaf piflon. Seasonal temperature of Its range 
berveen l^** and 100" F. Rainfall averages between 15 and 25 inches throughout its 
dtetribatlon. 

ToLKXANCE. — Little known of light requirements, but its growth in dense chaparral 
Wicates tolerance of shade during early youth. 

RiPioDicTioN. — Moderate seeder ; cones often locally produced about every year. 
^n&gleM seeds, shed near tree, are largely eaten by birds and squirrels and gathered 
Vt iDdUns for food. Exposed soil with little humus most favorable seed-bed. Germina- 
^ moderate. 

Single-leaf Pine. 
Pinus monophylla Torrey and Fremont. 

niSTINGUISHIXr. CHARACTERISTICS. 

I'nique anion}? all American sptn^-ies In baving single leaves, as indicated by 
t« scientific name. Generally known as ** nut ** or ** plHon " pine, but it is 
Wjchly desirable that the distinctive mark of this tree should l>e fixed by adopt- 
^ " Bingle-leaf i)ine " as its common name. Mature trees have short trunks, 
^^\y straight, and wide, rather flat crowns of short, heavy, twisted, and bent 
branches, which are given off near the ground and often hang low, giving the 
•Ppearance of an old apple tret*. Young trees, with their low. thick trunks, sur- 
nwnnted by pyramidal crowns of rather straight, rising branches, have a very 
<Ufferent aspect. As a rule, the single-leaf pine does not exceed 25 feet in height 
*wl from 12 to 15 Indies in diameter. In prote<*ted and othenvise favorable 
*Itii«tioD8 it may reach a height of fn)ni .'15 to 5<» feet, but it is characteristically 
' tow, sprawling tree. Bark of young* trunks is smooth and dull gray, 
*iiiie that of old trunks is roughly and irregularly furrowe<l. nearly an inch 
^*^ and with thin, close, dark brown, sometimes nMldish brown, scales. Th»? 
^^'^wi color of the foliage Is paie yellow-green with a whitish tinge. The 
^^^ (or verj* occasionally double) leaves are stiff, curve<l toward the branch, 
Vfkk]f, and from about Ih to 2i inches long — generally about U iuchc»s long 
^"8-9). A season's growth of leaves remains on the trot* al)out five years : not 
^^^y leaves persist ten to twelve years. A striking iKH-uliarity of see<lling 
^"^ in that tliey continue to produce only jirimary lcnve.'< for six or seven 
^•■'s. after which they put forth normal foliage. Clones (fig. 9) are maturetl 
"* '^QfniKt of the second season ; tliey sheil their steeds, which leave tlieir thin, 
narrow wings attached to the cone scjiles. within about a month afterward. 
^*n the tijis of the scales be<.*ome shiny and a di»ep russet-brown. Most of 
^ ^pty cones fall from the trtH»s during the wint(M' or spring. The seeds 
'^ J*, c). are dark clK)Colate brown, with dull yellowish nreas: extensively 
**^reil by Indians for foo<l. Seed leaves, 7 tf> lo. Wm)d. yellowish brown. 
^•T flne-grained, moderately light, and very brittle. 

I^XcE\*iTY. — An exceedingly slow-growing tree, reaching an age of from KX) to 
•-'J'enrH. Further records of longevity are HMpiirtMl. 

RANGE. 

Deiert regions of Utah, Nevada, Arizona, Boutheantorn rnlifornia. and northern Lower 
CkUfomla. 

CiLiroixiA. — In aouthern Sierras, on east sloi>e« at al>out Ci.ooo to 8.000 feet from 
tqraltoD, 8lerra County (extreme northern limit prohalily Ktlll undeterminiKl) and 
MarfcleeriUe Creek (eaat side of Sierras) southward to vicinit.v of Walker Pass, where 
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tt dnccDda to 4^W0 f««t ; while at Cottonirood Cnek (trlbutarr west aide Owens I«k*) 
It occurs at T.500 to a.riOO feet. On west slopes of Sierras, limited to foIlowliiK plxn 
nesr divide : LoyalloD : north glapes of Kings River, st 5,500 feet : Middle Pork of Kind 
River at Tehlpltl Valley and above Slmpsona Meadow : at head of South Fork ot Klnn 
River In mala canyon, and on Babba and Copper creeks; Kem River from tnonth of 
Jordan Creek (extending upstreaiB) lo Rock Creek, st about 8,400 to 9,000 feet: Sooth 




fiij. n,— /■liiKir moHophvtIa: a. «iH..u wn 


.■ ; li, tune scale uud seed ; r, seed. 


Pork of Kem River, aoiilh of Mnnaclie A'aller. 
I'bkh nnd (n miiiilli nf IVittcmwiiod Crivk : nlai 
DMir juncllon with ItH South ForkI : west bIoih: 
horn Mountains. Jf..no County- n'.a.M aide of 


ocrurB over whole buln to below Walkw 
..n Kniklrie i'rwk Ibrancb of Kern Rlvw 
of I'liiiv MoiiniHina: east alope of Green- 
Slerrnio most of bills In north part froa 
Her southward; West Wnlkw Blw Inbi 
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Antelope Vallej soathwnrd; West Walker RlTer region eastward to within 8 miles of 
Bridgeport : westward on river into mouDtnins to Leavitt Meadow (7,150 feet); east 
side of Bridgeport Valley to west end of Mono Lake ; Mono Basin and lower slopes west 
of lake up slope on entrance to Bloody Canyon, also on east and southeast sides of 
lake ; south of Mammoth region on hills about Long Valley and 1)etween Long and Round 
▼alleys. Imyo County: Hills at head of Kound Valley ; east slopes and summit of hills 
north of Bishop, and opposite bottom slope of White Mountains (near Henton), here down 
to upper edge of valley (about 5,51)0 feet altitude) ; northeast of Benton over plateau at 
about 7.000 feet (between California and Nevada) ; south of Bishop higher on White 
Mountains, forming belt on middle slope, and rising until lower limit on an east 8loi)e is 
6,700 feet: west side Owens Valley forms a l)elt l)etween 0,000 and 8.000 feet ; Tanamint 
Range west of Death Valley, common in Juniper l>elt on summit, and ranging (in iMisin 
above Wild Rose Spring) on northwest slope of TeloKco|>e I'eak. 1)et\veen about 0.4 oO and 
9.O0O feet. On Providence Mountains (west Colorado River) above r>,(MK) fi'et. On 
southern Ooss ranges at Tehachapi Tass (Tehacbapl MountaioK) down to .3,700 feet; 
on IMute Mountains ; near head of (^aliente (Yeek aljove 4.000 feet ; north part of Teha- 
chapi Pass (Mohave Desert side Tehachapi Basin) at 3.7t)0 feet ; lower slopes of Teha- 
chapi Mountain, Antelope Canyon. Tejon Mountains (l>otween Castac Lake and Tuddys 
I*eak) In Cudahay Canyon ; at TeJon Canyon and on hills near Fi>rt Tejon, at 4,000 to 
G.OOO feet. Occurs also on east base of Mount IMnos. in San Kmigdio and Frazier moun- 
tains at 2,(M)0 to 7.000 feet, and on San Rafael Mountains, aI)ove :i.004) feet. Not on 
southern mountains of Sierra Madre. but on Mount Islip and other north slopes westward 
to Big Rock Creek : one tree known on Mount Ix)we and another near mouth of Santa 
Ana Canyon, in San Bernardino Mountains, abundant on north slopes, in northeastern 
part, at 4,000 to 5.000 — sometimes up to 7,000 feet, and extending westward to Mohave 
River. From San Jacinto Mountains to Santa Rtma Mountains it occurs on desert slopes 
above 4,200 feet, extending eastward to Kl Toro Mountain and l*alm Springs on (^olorado 
Desert, here growing at an elevation as low as 2,000 feet. Summits of Coast Range near 
Mexican boundary and Jacumlw Spring (2.1 miles east of (*ampo) at .'{,000 feet. 

LowKi CALiFf'RNiA. — ()n east slopes (l)elow 4..VM) feet) from central table-lands to 
plains of Colorado Desert and several miles south of Mexi<'an lx)undary. 

The detailed rniige of this pine east of the Pariflc region will Im» dealt with in 
a future publication. 

OCCl-RRENCE. 

Arid low mountain slopes, canyon sides, foothills, and mesas. 

Requirements of soil moisture and quality of soil similar to those of asii>ocIates, juni- 
pers and chaparral, and are less than those of other conifers In Its rango. Commonly in 
coarse, gravelly soils, shallow deposits overlying granite, limestone, or shale, often In 
crevices of rocks. 

Usually with other species, but frequently In pure, open stands over large areas. 
Sparingly In chaparral; commonly with mountain mahogany. California Junli»er, oaks, tree 
yuccas, or occasionally with straggling white fir and .TefTrey |)Ine. Largest growth and 
pure stands mainly at lower elevations. 

Climatic Coxditions. — Endures very great aridity, j'haracterlzed by hiirh tempera- 
ture, rapid evaporation, Ilglit precipitation, and little Iiiinii<llty. Rainfall varies from 
about 16 inches In North to less than .1 Inches In South. Snt»\vfall. 4 feet In Sierras. 
hut absent or very slight over much of trt»e"s range. Temperature ranges from —2' K. In 
Sierras to 122** F. In Mohave Desert. In desert mountains of southeastern California 
and Nevada It endures combined moisture and heut from February to May, extreme 
drouirht from June to November, and extreme cold from December to .Tanuary. 

ToLEKAifCE. — Very Intolerant throughout life ; iMit s«HHilIngs appear to grow faster if 
protected for several years from hot winds. 

Repbodcction. — Bears seed abundantly about every year. Wingless seetls fall near 
Largely eaten by birds and squirrels and collected by Indians and whites for food. 
soil best seed bed. Reproduction usually very oiK»n or srattennl — never dense. 

Bristle-cone Pine. 
Phi us arista ta Kngolniann. 
DIflTIXGUISHlN(J ('IIAR.V(TKK1STI(\S. 

Bristle-cone pine, an alpine siKM'ies. and only a straggler in tli(» Pacific country. 
to known In the field n» ** fox-taii pine" and "hickory pine,'* Imt since those 
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names nre applied alno to otber Bpecles it Is hoped that the more aiq>r(^riBte 
oame, "bristle-cone pine," may replace them. The tmnic Is osnallr dwrt. 




Frri, m.—Pina* arfiala: a. wwJ. 

from 15 to W fi-et tilRli nml from V2 lo IH liicbeH in d In meter, with a rat 
wide, buslty crown of Ioiik. Irroguliirly upright top limbs, and shorter, droop 
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V>wer ones. Somewhat larger occasionally. The bark of old trunks is a dull 

t^eddish brown and is rather shallow ly furrowed, the main flat ridges irregu- 

Urly connected by narrower slanting divisions, whereas the limbs, us well as 

the trunks of smaU trees, are smooth and chalky-white. The deep green foliage 

k dens^ clustered at the ends of the twigs, the needles seeming to be pressed 

49irn; Ui this respect closely resembling the true fox-tail pine. Five leaves, 

ibQQt 1| to li inches long, are borne in a cluster (fig. 10). Leaves of each 

WMon's growth persist approximately twelve to fourteen years. Ripe cones, 

matured at the end of the second season, are from 2^ to about 31 inches long, 

deep chocolate brown with a purplish tinge, the end of each cone scale tipped 

witlia bristle-like, very fragile prickle (fig. 10) ; unexposed parts of the scales, 

clear reddish brown. Seeds (fig. 10, a), pale brown with irregular black spots, 

>re glied from about the last of September to the middle of October. Seed leaves, 

to 7. Wood, pale brownish red, light, usually rather coarse-grained, soft, and 

^^ry brittle. On account of the poor form of the tree the wood is of no economic 

Qse; sometimes employed for minor local purposes in the region of greatest 

ftboodance. 

Longevity. — Little is known of the ages attained. Trees from 16 to 20 inches 
ta diameter are from 200 to 250 years old. 

RANGE. 

On high peaks from Colorado to southern Utah, central and southern Nevada, south- 
^**tern California, and northern Arizona. 

C^^LipoBNiA. — Known only on the Panamint Range at 7,800 to 10,800 feet, and also 
^ tbe adjacent White and Inyo Mountains. Reported to be on the high Sierras east 
^ Voaemlte Park and on Mount Plnos in Ventura County, but these stations require 
'"*^ber Investigation. 
Hange in Rocky Mountains will be described in a future bulletin. 

OCCUBBENCE. 

^Idffps, rocky ledgea, and (mainly) south slopes, here often predominating. On thin, 

y soils: often on volcanic soils of cinder cones. Usually in isolated situations 

re snow melts early and evaporation Is rapid, so that tho tree is subjected to more 

^ ^<n prolonged dryness of soil during summer. Rarely forms pure forest, but usually 

Tioond in scattering stand with grassy ground cover and little or no underbrush. At 

j*^^*"«r altitudes, with Umber and yellow pines, white fir ; higher up, in thickest part of 

** belt, associated only with limber pine. 
^^^iiiATic Conditions. — Seasonal range of temperature endured from about —50** to 
F. Radiation rapid and daily range of temperature great. .Vnnuul precipitation 



'"•a 20 to :<0 inches, and very largely snow. Rainfall Irreioilarly distributed : dryest 
^Dths, July and August. Atmosphere dry. 
^jTotEEANCE. — Apparently intolerant of shade, never forming dense stands. 
_ ^^PEODUCTiox. — Trees bear cones when n1)out 120 years old, and seed is produced prac- 
^5illy every year thereafter. There appear to be regular seed years in which seed 
*'*^ Is hpavler than usual. Seeding takes place to a distance of at least 600 feet from 
^*^^her trees. Seeds eaten by rodents and quickly killed by fire. Best seed-bed is 
"^^IKJiHl mineral soil, but seedlings often grow in gras^ and litter; they thrive best on 
^V>pn with little underbrush. 

Foxtail Fine. 

Pinus halfouriatia Murray. 

DISTINGUISHING CHARACTKRI8TIC8. 

Distingnished from its associates by a narrow, busby crown of irregularly 
Vmg upper branches, the smooth bark of which is chalky- white. The deeply 
fianired, bright cinnamon-brown bark of mature tmnks (with squarish plates) 
ii also very characteristic. Ileight. from 35 to (x^asionally fiO feet, and diam- 
eter, from 10 to 30 inches. Trunks are clothed with short brnnches. l)elow the 
kmg upper ones, for one-half or two-thirds of their length : fairly straight. Init 
rougb with knots and the swelled bases of branches, and usually tapering 
impidljr In the upper half. The foliage, which Is a brVght V>\we-^t^«\\« qon^it^ >iXi^ 
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ends of the branches very densely for 10 to 20 Incbee; this close, tail-like 
arrangement of the leuvee Rugfcested tbe cominon name of the tree. The leavea, 
S In a bundle (flg. 11), are curved and closelr presaed to the branch. Some 
of tbe year's growth of leaves fall dnrlng tbe eighth or ninth year, but rooit 
of them persist until tbe tenth or twelfth year. Tbe conee (fig. 11) are 
matured by tbe middle or end of Angnst ot tbe iieoond year, wben tbey are a 




deep imrple. They xhnl tUeIr neeAn (dp. 11. a) In September, at wblch time tbe 
lips of tlie scales tire a darb red-brown or rnmel-lirown. Cones fall from tbe 
treeH durlug late nutumn or in winter. The Heetlti am bloti'bed and speckled 
with dull purple. .S«?eil leaves, r<i;iilarl.v Ti. Wood, soft, IlKht, yellow-brown, 
very close-grained and brittle: suitable for se<'uud'Clnss lumber, but rarely uaed. 
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Longevity. — Mature trees reach an age of from 175 to 310 years. Age 
llmite imperfectly known. Trees from 18 to 21 inches in diameter are from 
320 to 355 years old. 

RANOE. 

CoBilned to California at hif;h elevations on the head of the Sacramento River, of 
northprn Coant Range, and of the sontbcm Sierras. On Scott Mountains, Slakiyoa 
County, at 5,000 to 6,000 feet. Mount Fkldy, and Yola Bull (Tehama County). In south- 
em Sierras on both sides of divide between head of South Fork of San Joaquin River and 
that of North Fork of KiuKS River (In T. 8 S.. R. 28 K., T. 9 S., R. 29 E). Southward it 
appears on west side of main divide at Kearsage Pass at the head of South Fork of 
Kings River, where it ascends to 12.000 feet, continuing? southward to within a few miles 
south of Monache Peak. On Mount SlUIman, ascending to 10.r>00 feet, on Tharpe Peak 
at 9,000 to 10.000 feet, at 10,000 feet on Kaweah peaks, and at 9.000 to 11.000 feet on 
all divides which define head basins of Middle and East forks of Kaweah. Kern. Little 
Kern. Middle Tule, and South Fork of Kern rivers. On upper Kern River It occurs be- 
tween 10.500 and 11.500 feet, on Little Kern at elevations above 9.000 feet, on Middle 
Fork of Knweah River at 10.000 to 10.500 feet. It reaches to the east slopes of the 
main Sierra divide only at the head of Cottonwood Creek, where it occurs at 9.000 to 
11.500 feet. 

OCCURRENCE. 

Bare, hifrh, rocky slopes and summits of ridjres at tIml)or line. Chiefiy on broken and 
diaintej^ated granite, which is often very coarse, shallow, and quick-drying and subject 
to irreat variation in temperature. With lodgepole pine. California red Or, and black 
hemlock in lower part of range ; at higher levels with western white pine ; toward its 
upper limit often In open stands with white-bark pine or in pure stands which are Hitmo- 
times of considerable extent ; at timl)er line, usually the only species. 

Climatic Conditions. — Endures {^eat seasonal and daily rangen of temperature, short 
fCTOwing season, heavy snowfall, moderate spring rainfall, and extreme drought in sum- 
mer. Requires but little moisture. 

Tolerance. — Little tolerant of shade at any stage of growth ; does not form dense 
■tanda ; similar In this respect to limber, white-bark, and bristle-cone pines. 

Reproduction. — Moderate seeder. Some cones locally produced n<'nrly every year. 
with especially heavy seed years. Seed widely disseminated by wind and flomi waters, 
but eaten in large numbers by birds and rodents. Best germination In exposed mineral 
soil. Reproduction never dense. 

Torrey Pine; Soledad Pine. 
Phnts lorrryatut Parry. 

inSTINCaiSIIINC ('IIAK.VCTKKISTK'S. 

The Torrey pine is little known, except in its very confined seacoast range. 
ExpoBed to high winds it is a low, crooked, bent, or sprawling tree from li.*) to 
35 feet in height and from 8 to 14 inches In diameter. Away from sea winds 
it has a straight trunk and a height of 50 or (K) feet The crown is small, 
rounded, and often composed of only few large, greatly develoiKxl branches. 
The trunk bark, about an inch thick, is roughly ami diH^pIy broken into ridges 
with wide, flat, pale reddish-brown scales. The bark of branches and of young 
trees is thick, spongy, and dull gray. The foliage is clustereil in large bunches 
at the extremities of the stout l)ranclies, and has a dark gray-green color. 
The heavy leaves (fig. 12, o), 5 In a bundle, vary from 7A to alK)ut 13 incbes 
Id length. Little is known of the duration of the leaves, but they are rctainetl 
fbr at least 3 or 4 years. The cones (fig. 12) are ripe early in August of the 
third season. By the middle of September some of the see<ls (fig. 12) are 
shed; a number are held in the cone for several years after the cones fall. 
The ends of the cone scales are a deep russ<»t or clKx-olatc brown. Cones are 
strongly attached to the branches by thick stems and usually remain on the 
tree for 4 or 5 years; they break away at their base, a part of which is 
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attached to the tree. Seeds dark brown with areas of yellow-brown. An 
unusually large number of seed leaves are developed by seedlings, from 12 to 
14 being the usual number. Wood, pale reddish-brown, soft, very brittle, and 
wide-grained. This tree is of such rare and limited occurrence that the wood is 
of no commercial importance. 

LoNGEVFTY. — Little is kuowu of the longevity of this pine, which is rareljr 
cut Trees from 10 to 12 inches In diameter are from 75 to 80 yesirs old. 
It appears to be a comparatively short-lived pine ; its ordinary age is probabljr 
from 100 to 150, and not more than 200 years. 

BANOE. 

Conflnod to a limited area in San Diego County and to Santa Rosa Island, soathcrcm 
California. On the mainland It occurs in a strip about 1 mile wide on both sides o^ 
the mouth of Soledad River, from a point on the north 3 miles north of Del Mar, O- 
mile and a half from the Pacific coast, to a point 5 miles south of Point Pinos. 

OCCURRENCE. 

Highlands adjacent to sea and on sides of deep ravines and washes leading to coasts 
On mainland growing in a disintegrating yellowish sand rock. On Santa Rosa Island.^ 
in a soil of mingled earth and loose rock, or sometimes in rather thick soil over an - 
broken rock. Largest trees on sheltered sides of hills and spurs of canyons protected 
from sea winds ; sprawling and distorted in exposed situations. Much scattered unM 
with little or no other growth except thin chaparral. 

Climatic Conditions. — The temperature of its range varies annually between 25** anA ' 
95" F. About 15 inches of rain falls during the year. The air Is humid and a larg9 
proportion of the days are cloudy or foggy. 

ToLBRANCK. — Apparently demanding full light, as shown by scanty foliage and growtla 
in very open, scattering stands. Little is known of its silvlcal characteristics. 

Reproduction. — Prolific, annual seeder, bearing well when from 12 to 18 years old. 
Seeds discharged mostly during third year, the cones with remaining seeds falling about: 
the fourth year. Germination takes place in crevices and washed mineral soil. Seed- 
lings are rather numerous in vicinity of trees, both on mainland and on Santa Ross. 
Island. 

YELLOW PINES. 

Western Yellow Pine. 

PinuH ponderosa Lawson. 

DISTINGUISHING CHARACTERISTICS. 

This is a massive, straight-trunked tree with a long, narrow, open crown of 
hujjely (leveloi)od bent branches. The narrow columnar crown, with scatterecl 
branches, upturned at their ends, is characteristic. Often one or two lar^ 
lower branches are separated from the crown by 20 or more feet of dear 
trunk. Trees gro\\Ti in an open stand bear branches close to the ground, retain- 
ing this long low crown throughout life. The trunk is smoothly cylindrical^ 
with little taper until the large crown branches are reached. Height, from 135 
to 140 feet, with a practically clear trunk of from 40 to GO feet; diameter, from 
3 to 4 feet. Its majestic size is surpassed among its kind only by the sugar 
pine. Unusually largo trees are from 150 to 180 feet high, while trees are said 
to have been found over 2(X) feet high. The largest diameter recorded is about 
8 feet. The bark of old trunks is marked by very broad, shield-like, russet-red 
plates, which may be from 3 to 4 inches thick, especially near the base of the 
tree. The surface of this bark is pe(!uliar in being made up of small, concave 
scales. Younger trees, up to 2 feet in diameter, are quite unlike older ones in 
having dark red-brown or blackish, narrowly furrowed bark. Young shoots, 
which have a strong odor of orange when broken, are yellowish green and 
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other essential difference between trees bearluj; cones so dissimilar in color. 
The cones are from 2} to about 5} inches long and from 1} to about 2 inches 
thick. The ends of the cone scales, after shedding their seed (mainly In 
September), are russet-brown and shiny. After this the cones begin falling, 
and by early winter they are all down. A characteristic of the cone in break- 
ing away from the branch is that some of the basal scales are left on the tree. 
The seeds (fig. 13, b) are marked with purple spots and blotches on a dull 
yellowish ground; the w^ings are light purple-brown. Seed leaves, 5 to 9. 
Wood, very variable In color, from a pale lemon yellow to an orange brown or 
reddish yellow. Wood, usually rather light flne-grained, and sometimes ao 
light and so slightly resinous ns to be sold as lumber for " white pine ; " of high 
(x>mmercial value. 

Lo:vQE\'iTY. — A long-lived tree, attaining an age of from 350 to 5(X) years. 

RANGE. 

From 8outhcru British Columbia to Lower California and northern Mexico, including 
its Rocky Mountain form (7*. pondvrtisa scopulorum), occurring in every State west of 
the Great PlaiuR and one hundredth meridian. 

British Columbia. — EnRt of I'>a8or Kivcr and south of ** Chasm,** near Clinton and 
Great Shuswap I>ake (latitude SI** .30') to Gold and Selkirk rani^s; in Columbia- 
Kootenai Valley to head of Upp<>r Columbia Lake, to head of Lower Arrow Lake, and 
along Kootenai Lake to Canadian line. 

Wasiiixotox. — East of Cascades, between 1,800 to 3,300 feet — sometimes up to 8,000 
feet, and nearly t(» sea level on Colurol)ia River in Cascades. West of Cascades, limited 
to followint; localities : Dry slopes 2,000 to 5,000 feet al»ove Lightnlnsr Creek in Upper 
Skagit River basin, and gravelly prairies near Roy and Hiilhurst (Pierce County), south 
of Tacoma. East of Cascades (Washington National Forest), at 1,500 to 3,000 feet 
reaching 1,100 feet on I^ke Chelan and 6,000 feet at head of Poison Creek and Chelan 
Range : southern part of Forest, watersheds of Entiat, Wenache, and Yakima rivers at 
200 to 5,500 feet. Rainier National Forest, at 400 to 6,200 feet. Colville National Forest 
(northeastern part of State), below 4,000 feet; noted in valleys of Trout Creek, West 
Fork of Sans Poll River, and on Kettle River. Blue Mountains (Wenaha National For- 
est.), at 1,500 to 4,000 feet. Limits on west and north sides of Columbia and Snake 
rivers as follows: At southwest, to Bickleton and Cleveland (Klickitat County), and 
upper west slopes Yakima River north and northeast to Elieusburg (Klttatas County) ; 
sometimes reappearing on latter river along Northern Pacific Railroad, along both sides 
of Columbia River — Yakima River Divide, l>elow 5,000 feet, sometimes down to Columbia 
River bottom, southward at least to Priest Rapids. Chelan, Okanogan and Ferry coub> 
ties, nearly to Columbia River and often on opposite slopes. Lincoln and Spokane 
counties, to south slopes of S|;>okane River and west and south liorders Spokane County. 
Whitman County, only near Colfax and in tongue northeastward into Idaho. 

Orrcon'.— (^asoados. Klamath River Basin, and Blue Mountains, generally at from sea 
level to r>.850 feet. East side of Cascades, low foothills up to 5,000 feet at north, and 
at 4,000 to 7,000 at south. Eastward along Columbia River from Bonneville (west limit) 
to The Dalles, into Deschutes River Valley west of river, to point 5 miles west of Wapi- 
nitla, down to 2.:;o0 fe*'t near Simnasho, 10 miles west of the river at Warm Sprinj^ 
Indian Agency, Mctollus Canyon, west border Fly Creek Desert, upper Squaw Creek, 
east side l)i>scbute8 River (few miles north of Farewell Bend), Pine Mountain (half 
way lx>tween Pauline Lake and Bear Buttes). 3 miles below Farewell Bend (road to 
Prineville). l*auline Creek, East Fork Deschutes, Sinks Creek, and Klamath Marsh. 
West side Cascades, south only of latitude 44** 25'. extending southward into Slaklyons 
p.nd on east sIo|m's of Coast Range, at l.iioo to 0,000 feet elevation, Klamath Gap and 
gaps south of Lake of Woods, valley between main Cascades and mountains west of 
Aspen Lake, eastern base of Cascades, and eastward throughout Upper Klamath Basin 
to Warner and Koke<'p mountains (east of Warner Lake). In Warner Mountains, east 
and northeast of (ioosc Lake to mountains and east of Lakeview in gap between north 
{ind south masses of Warner Range; not on west side lower slopes of Warner Mountains, 
but in canyons and from Sugar Loaf Mountain southward for several miles; descends on 
east base of Warner Range to about 5,(»00 feet. Kokeep Mountains, in few canyons and 
elsewhere on cooler slopi's ; De Oarmo (\inyon. from 5,500 feet upward; east side of 
Kokeep Range, at site of old Camp Warner (Warner or Guano Creek) at 5,800 (e«t 
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elcTttloD. In Blae Mountains (low billB wont of Canyon City), including Grande Ilonde 
BulD. at from l.iKK) to 4.000 feet. 

California. — Nortbem part and sontbward In coast rnngeB and Sierras to southern 
eron noKes. Throughout northern (California from a little almve sea level to 7.000 feet 
bat Dot in Immediate valleys of Upper Pitt, Shasta. Scott, and Iloopa rivers, Houthem 
ptrt of Modoc lava Iwds, highest peaks of Salmon, Trinity, Scott, and Siskiyou mountains. 
Etalward to northern part of Modoc National Forest, Shafor, and Warner mountains, on 
latter at from 7.0(K> feet eastward Into Surprise valley to 4,800 feet ; absent from 
MadeUne Plains and desert ranges of northern NVvada. Westward to Pacific coast fog 
Mt. raneiag over lower slopes of Scott Mountains, east and west arms of Salmon 
MotiDtainfi, vallpys of Russian Creek and Smith River, in which it goes nearly to sea 
lerrl, and southward in Modoc County to Class ^lountain (at 4,500 to 6,700 feet), 
ilappy Valley, and 10 miles north of I^ookout. Shasta and Modoc counties to ridge 
l»tw«»n Fall River and Big valleys. Hot Creek, LaKH<»n Peak, and nearly to Ilaydenhill : 
aim about I'lagh* I^kc, Susanville. and west side of Henry Lake. North and South 
PoitH of Salmon River, Trinity and Klamath rivers, rea<'hlng Its western limits on 
iBouotalns between Iloopa Valley and Re<lwood Creek, valley of T'pper Mad River and 
Van Fhisen Creek, and those near 8herwoo<l (Mendocino County) ; near Cahto and 
RuRian Valley from Willlts southward. I'lastward to Shasta (town) at from 1,500 to 
5.(NjO fppt. and in Mount Shasta National Forest at *J.O00 to 6.000 feet. Southward in 
McClood, I'ltt. and Sacramento valleys to Kfswick (Shasta County), south of which It 
d^vcnidR Coast Rangi' eastward only to 'J..'»00 feel altitude (west of Redding) : farther 
*>oth to point 6 miles west of Beegum, and in Tehama County to .'1,000 feet (west of 
PokrataL Lassen Peak, Diamond Mountain, and IMumas National Forests, on ridges 
Md flata generally at 2.(M)0 to 6.000 feet. Norths^rn Sierras, at 1,000 to 7.000 feet, and 
ta SacrameDto Valley alK>ve l.-'iOO feet. Absent from Sierra Valley. Westward on east 
•Me of Sacramento Valley (Tehama County) to point 2 miles west of Payne (1.700 feeti 
W»d 1 mile west of Ix^na; Butte County to 1 mile west of Paradise (1,700 feet), ridges 
*«t of Yankee Hill, and Bidwell Bar (1,300 feet) ; Yuba County to upper Dry Creek and 
B<f|bboring hills. LafTerty Peak (1.150 feet), Stanfleld Hill (880 feed, Flannery Peak, 
*^ BouDtains east of Willow Glenn Creek, hills between Oregon House and Dobbins 
^^'^ and Oregon Hills ; Nevada C(unty to west of Nevada City, Grass Valley, Wolf Creek, 
Bof RiTer, and Colfax; l*lncer (!onnty to Welnier, .\pplegate. Cllpi)er (Jap. and first one 
>bofe Auburn (1,500 feet) on Southern Pacific Railroad. Eastern limits: Plumas 
CoQDty, to Indian and Genesee valley's, (juincy. BtH^kwith. and mountains on east border 
^ Sierra Valley : Sierra County, east on west slopes Sierras to Basset t Road House 
'5i200 fi.et). on east slope from Zi,Ht>0 (east of Yuba Pass) eastward Into Nevada to east 
froot of Sierras and Mount Rose above Reno, at G,000 feet and over. Placer County: 
^•■tward on west slope of Sierras to Blue Canyon and Emigrant (Jap al 5,1!00 feet, 
Ciaco at 5.1MXI feet, and beyond Forks House (5.."i(M> feet». East skb' of main Sierra 
*Wde. north of Webber Peak, and south of It at Dtjnner Pass; also on beads of Miller 
•■^ MfKinney creeks, but not al)out Beckwitb Pass. General on west slope of southern 
**•"•• and in Stanislaus National Forest, at i:.(M)(» to (J.noo fiM«t. but in Lake Tahoe 
National Forest at 3.000 to 6,000 feet. Ehlomdn Cnunty: Westward to Colonia (l.O(M) 
'•*^), Shingle Springs (1,500 feet). 1 mile east of Niishvllle (l..'>00 f<H't) and (^leta 
G.WO fpet) ; eastward on west slope Sierras fo Echo r.'».."»()0 fci'ti. Ainmlor Count if: 
^**tward to Big Indian Creek (between Nashville and Plymouth). 4 miles east of 
IPynootb. Kancheria Creek at l.liOO fe.'t (between .Vnuidor and Oletai, upper Sutter 

'••k. and li miles east of Jackson at 1,4(»0 feet. ("alareruH Cnuniu: Westward to 4 
■JW 0t8t of Mokelumne Hill at l,r>(M> f.M«t. '.\ miles east of San Andreas and on Mount 
r*JJotquln and Bear Mountains; eastward on west slope Sierras to lo mll«'S below 
r™**" It 6,600 feet. Tuolumne County: Westward to Robinsons Ferry (Stanislaus 

^)< ffulch between Sonora and .Jamestown, Sanlsliyville (or Soulsbyvllle?) Tuolumne. 

■'••west of Big Oak Flat, Penon Blanco KUlge (5 mlb'S northwest of (Nniltervlllei ; 

?•* <»0 West slopes of Sierras to Middle Fork Stanislaus River ln'tween Cold Spring and 

«n5ka Valley at 6,000 feet. Aspen Mead«iw at 6.-J(K) f.ot, and Heteb Hetehy Valley. 

^^P^i*a Counili: West to CouKervlIle (l!.(M»0 fei-t), ridtfe west of Mariposa. Chow- 

1*9 ''*" **"* upper Chowchllla Canyon to 2,(M>0 feet. 18 miles northeast of Raymond 

'•OOOfeet; eastward on west slope Sierras to Yosemlte at 7,(»00 feet. Chln<|iiapln ridge 

^n Wawona and Yosemlte at (»,li()0 feet, and to a few miles south of Wawona 
^»«700 feet. Madera County: Westward to point li miles northeast of Wassama at 
Jr?J' 'eet, Freano Flat at 2,400 feet, ridge Ijetweon Fresno Flat and Coarse (^old 
*r^ at .^.100, short distance west of North Fork at 11.600 fe«»t : eastward on west 
*^ of Sierras to head of Fresno Creek at 5.000 feet. Fn*tno County: Westward 
y' ^'^'Ibouse and Burr Valley, Rush Creek, mountains east of Big Creek and between 
2?^ Valley and Badger: eastward on west slope Sierras to Kings River, upper 

^ Creek, and Redwood Mountain. Locally noted on East Fork of Kaweah River, 
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at 6.(MN» to T.nrio fivr : Middle Fnrk of Kaw<*tih to Buck Canyon at 7.500 feet ; Sequoia 
National Tark. at rijMMi to r..fMM» u-^i : Middle Fork of Kinjni RlTer at mouth of Crown 
Creek : South Fork of Kines RlTer. from mouth of Bubhs Creek 2 miles up, and from 
Copper Creek 2 miles up. at s.7iX» feet : Kem River canyon to point above Soda Springs; 
South Fork of Tulo Rivi>r frt>m East Tuh^ Indian Rei«ervation eastward. Greenhorn 
Mountains ; 1*1 ute Mountains and Mount Brei-kenridpe at 6,000 to 7,000 feet. Tehachapi 
Mountains on most «if rid^^es aU*ve G.«mni feet : noted In Tejon Canyon. Bouth of which it 
has not lMs>n dt'ti^ctinl. Coast ranirvs. abundant in Stony Cn>ek National Forest at 'SAW} 
to i».lMK» ft'et : scant? In Sonoma County, common in Napa County, especially on HoweJl 
Mountain plateau south of .\n&:wins. but unknown on Inner rnn{;es bounding Solano and 
Volo counties. In San Francisco Bay region. recordi*d only from Mount Hamilton. 
Santa Cruz Mountains and northward in s<>award coast ran^e to Woodside. Southern 
Santa Lucia Mountains. at*l.i.MM> to r».i.NM> f^^^t. Santa Barbara National Forest, only 
l^tween Thorn Meadows and Pine Mountain Ijod^x, on San Rafael and Big Pine moun- 
tains. Mount MtHlub**^. and in part of .Vlamo Mountain n^^rion. at 4.750 to 6,750 feet; 
near Mount Pinos iS. V2. T. 6 N.. R. l»-J \V.». above r>.7ri0 feet. San Gabriel National 
Forest, at .'>,r»lM» to IMmm* fwl from head of Sh«H'p Cn^'k throughout Upper Swarthout 
Valley, as well as to some of hicher parts of San Gabriel and San Antonio watersheds; 
also on Mount Wilson. I'ine Flats. Brown Flats, and In Mount Gleason country. San 
Bernardino National Forest, in Little Bear Valley to Sawpit Canyon, and U»8S abun- 
dantly nearly to Clechom I*a88 and I>eep Creek ; usually at 4,.'>00 or lower, to 9.000 feet, 
but sometimes at 9>iH.» on the -range fronting ]^Iohave LK*si>rt : Santa Ana Range at about 
1.000 f«H»t. San Jacinto Mountains, at ::.im»0 to O.imK) f«»et : Tahqultz Valley at 6,000 to 
t».000 feet, Dnstatt and Strawb«'rry valleys: Palomar Mountain, in Doanc Valley only. 
Farther south, nottnl alMiut .lulien and in San Luis Rey Tanyon. 

Idaho." -Northern and oMitral parts generally at 2,000 to 7,000 feet. Priest River 
National Fon»st. at 2,<m>«) to 4.«mmi fet»t. r*M^ur d'Alene Mountains, valleys, bottoms, 
benches, and lower sIo|»es. up to 4.iH>i» fwt. Bltterroot National Forest, slopes and flats 
up to 7,500 feet ; also about west and south Itoundaries, including a deep extension into 
the res*»rve near south and middle forks t»f Clearwater River. Thatuna Hills (near Pull- 
man, Wash.). Sawtot>th National Fon»st sIo|k*s and ridges at 2.."»00 to .'».<K>0 feet. 

Montana. — Mainly west of Continental Divide up to o,:iuO feet ; Flathead Valley re- 
gion, up to 4,12.'i feet. Valley i»f North Fork of Flathead River. l>etween Indian and 
lA>ggiDg creeks, and Kootenai Valley (small areas). Bitterr<M>t Valley up to 5.8O0 feet 
Northern part of State, but not on east side of Continental Divide, nor on Whlteflsta 
Mountains. Farther south, east of Divide, sparingly on Little Belt Mountains between 
6,000 and 6.ri(M) feet : in Klkliorn ^lountains at 4.<hn) to 5.5iN) feet, and In Absaroka 
Division of Yellowstone National Forest at 5.5W to O.OtM feet. 

Tlie pine o<i*iirrinjr mainly oast of tlio UtK*kii»s and tlir<)ii|;;hout the re}?i6n 
soutliwanl to Toxas and Arizona is J*iniis iHtiitirroMa tfatpulorum, the detailed 
range of which will Ik* dealt with in a later bulletin. 

CKXTKRENrK. 

On dry and moist slopes, on tops of ridges, and in canyon bottoms. Very moderate la 
soil riMjuirements. Crows on all soils from ghuial drift and volcanic ash to deep. loose 
sands and stiff clnys: dry. well-drained sandy «>r gravelly soils most characteristic. Re- 
quires very Mltle soil moisture; its enormously deep roots enable It to thrive in soils 
nearly as dry as those In which plfion pines and junipers grow. 

Occurs in pure extensive stands -ind in mixture with other conifers and broadleaf 
trees. Pure large, hut Interrupted, forests are f«)und t)n east slopes and foothills of the 
Cascades In Washington an<i Oregon : open, grassy park lands intervene : little or no un- 
derbrush or even grnss oceiirs In these f«)rests, on a<'<'ount of continued tires. Occasionally 
with western larch and Douglas fir. In Sierras, in scattered smaller pure stands, or. 
more often, variously mixed with sugar pine. Incense cedar, Douglas fir, white flr. and 
smaller numbers of fnlirornia red lir. Often as.sodated with Kellc^g oak, occastonslly 
with bigtrees. and at lower elevations sparsely mingled with gray pine. Mixed forests 
usually with brushy ground covi'r and considerable .voung growth. 

Cij.MATH? CoNDiTinxs. (Jreat seasonal and dally variations of temperature are en« 
dured. Seasonal range between about l!S' and 110' F. Mean annual rainfall In regkMi 
of principal occurrence from 10 to 50 inches: an annual rainfall of less than 20 inches 
[>r(>bably limits its occurr«'n(re in commercial quant it b^s. 

"The north Uocky Mountain range of this tree Is given In order to complete the dis- 
tribution of what must be n^garded as the ordinary form of western yellow pine. Soatlh 
ward and eastward It passes imperceptibly into r. pondcrona scopulorum, 
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ToLBRAXCE. — Demands large amount of Uftht throughout life, especially In older age. 
Stands may remain dense for from 10 to 15 years, but after that thoy thin out rapidly ; 
trees above 20 feet in height require almost unbroken light. Trees In mature stands are 
rarely closer than 30 feet, and the crowns seldom touch. In south, seedlings do 
not endure intense light and heat, usually coming up In shade of old trees, in openings 
near logs, bowlders, and brush, which ufford slight protection ; in north they grow In 
unprotected openings. 

REPBOorcTiON. — Frequent and abundant seeder. Cones are locally produced every year, 
■o*that there is always some seed in a forest ; gopd setKl years occur nt Intervals of from 
3 to 5 years, (termination of natural sowing. nl)out 50 i)er cent ; of urtlflclnl planting, 
from (X> to RO per cent. Seed is produced by trees from 20 to 25 years old. but generally 
is scanty and of poor quality until trees are 50 years old. Large, thrifty trees produce 
over 1,000 cones; average amount of seed, from 1 to pounds. Seed is not carried fur 
in dense stands, but in open forests it is scattered from 500 to 700 feet from the tree 
In direction of prevailing wind. A mature tree can seed about one-fourth of an acre in 
an ordinary seed year. Squirrels and birds eat large nurot)ers of seeds and disseminate 
conalderable numbers, but can not be depended on for regular reproduction. Much seed 
Is washed down steep sloi>es to stream beds and depressions, where goo<i reproduction 
often occurs. Well drained, fresh soils, and a moderate dully runge of temperature are 
necessary for germination. 

Jeffrey Pine. 
Pimm jcffrf'ui " Droj;. Coin.'* 

DISTINfaiSIIlNt: (IIAK.VCTERISTK'S. 

JefTrey pine is scarcely less uiaKiiificent in size tlmn its aHso<'ljito tlu» western 
yollow pine. Souie siieciulists consider It n variety of I'inus itoudrrona, wlilch 
It resembles so closely in Its bahlts and soil and climatic re<iulrenients that 
from the forester's |K)lnt of view there ai)i)ears to be no practical reason for 
distinguishing the two. Dendroloj^ically, however, the ty|)lcal form of 
Jeffrey pine (discovered in nortliern California in 1850 by John Jeffreys) dif- 
fers in many respects from western yellow pine. It is a larjre-lxxlieil, straij;ht 
tree, with a lonjc, narrow crown, the branches of which are much less stout 
and angled than those of its relative. Its foliajre is heavier, more dens«\ and 
a distinctly dark blue-tn'een. As a rule, the dark red-brown bark is deeply 
farrowed, and the rhljces, often narrow, are irregularly conne<'t(Hl with one 
another. On very old trees tlie bark is <leei)ly broken Into long, wide i)lates of a 
bright red-brown color. Tlie leaves (tig. H, ci), 5 to J>.} inches long, occur in 
bundles of 3 and i)ersist for from 5 to S and sometimes 1) years. In couse- 
. qnence, the foliage api)ears dense. Tlie twigs of a year's growth are con- 
siderably thicker than those of the western yellow i)lne, and distinctly imn»l^* 
when young; they exhale, wlien cut or l)riiis«»d, a fragrant, violet-like odor. 
The cones (fig. 14), purple at maturity, are a llgbt russet-brown afttT she<bling 
their seeds, and are from 5* to 11 J Indies long. Tlie schmIs (tig. 14. h), larger 
than those of the western yellow pine, are simllariy mottled. Seed l(»nves, 7 
to 10 — sometimes 11. Wood, light straw color and ratber wide grained; simi- 
lar In commercial value to the western yellow ]>ine. 

LoROEViTT. — Long-lived, reaching an age of from ;i<M) to 410 years. Further 
age determinations are re<iuired. 

RANGE. 

Ifonntalna of Boathem Oregon and Routliward to northern I^wor rMlIfornla. 

OaaaoM. — Found at only two Htations— one ul)out .'to miles south of Itoiteburf;:, in 
Donglafl County, and the other near Waldo. In the Siskiyou .MountulnH. 

Caliiornia. — Sources of I*ltt Klver and (hl};h IcvpIr) on Scott Mountains (near Mount 
Sbasla). west of and on east sIoim* Mount I<:ddy down to level and near SIsson ; rei)orted 
te Trinity Monntalna at elevations HlK)ve .S.riiHi Uh^x, nnd on Snow Mountain (Lake 
Oomity). East side of Sierras, in central and southern parts, between about 0,000 and 
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J"^-*' f*!-:. asx! *».::iw»ri r^- bftt«d of Conoawood Cnek : alao througlioat western slopes, 
for:^:r^ x ^c.lt ':•»•.:. z> t« &>] «i7h /*■«•« yo<i4< io *s nuuallj at and near its upper 
^i-i:* ±-2 ^i>2i-i.-^ *««-ri.w^r* nrcxt. T'-hachapi Ifoantalns to southern cross niD.!:pji. 
«'*r. vc^: <^{•r> i' S.^rrL« Stxt^a^^ N:aTic<uI Forat). foand about Strawtierry and Bear 
M«-a-5'« N >rr^ * ;^ f Lj**-- Teak Sl^uxa Coantji. eastward to 5 miles west of 
vr-ii:y an-i R* k»::i. ^>«rr» Ta:>t verTwazd lo Becks Vallejr (5.:!00 feet), and 30 
aV.-i* ^yw^ K*A:i>?-r ILt*^ Viiiej. L***'-« «>'s«fjr.- Xonhwest comer between Full Rlrer 
?nd R:j Vi:>T ^*:miri :•■ < r^iles m>«n M Bief«r. itirma CoaNfjr: Eastward to ridge 
me*: ■•? Sierra Vji >r i: >t#-;# Vr«-*«i .\.7i"^ and over «.0i>0 feet) to SierraTllle and 
Tr--^k#^: w**:«-a:sS :^^ Ba:<»4^: K-«J U^'^ff .we»t of Yuba Passi at 5.2t>0 feet. .Yrr«i<lii 
r.»»r>: f:**:"«-±rd -r *»« *:>;i^ -f <:err»# and into Nevada to hills west of 8teamlM>at 
\a:>]r: we*:*-ird ;o B--w— i- Ltke -^iKm^^n Middle and Soaih forks Yuba River), and 
lo !':*..•»■*. rrc *«- •" »•:>: Ea^tv^rd :■• I^ke Tah<« and Into Ne%-adu : westward to Snirar 
Itno save::: '4. •.•>.■ Jeit'. rr^^nstfj i*:»sTjf.- East side of Sierras; west side, weatward 
I-. Ki*:-^ ".r-«i ;:v: A';i*'. ••«:>. Ea*; *:de Sierras from Woodfords and Marklt'eville 
I.* -^.^si ;*ar: M-k*: :—.r>e 1*as« : «-^: «5d*. fr^'»El <Atmi feet westmard to about 0,r»4><> fwl 
• I'slaver-* i'tv.:r,Tj-. r»-:»»».«-- < • iiary: W^xward to l^tween Cold Spring and I^ureka 
V:i:Jov .:».:«■• ftv: .\nd A*pe= M^di>v5 ■ •5.;*^> f*et • : eastward on i^-est slope of Sierras 
lo S.^r.. ra Tas* az*\ to ov^r ^a*** fe^i. iad 1* miles west of White Wolf (Middle Fork 
Tiji^'.ur.Di'- at T.'.**' ftvt. M % * »«;>: Yji*i side of Sonora l*ass on mountains about 
Wt^t \Va"kor «'ri-k ar.d i:; yes* :• .*V»-:t v.*^"' feet: from little southeast of .1 unction 
I1(>UM« nearly :•• I»rMc<^i--ri Valley : Vtaeea latter and Antelope Valley In West Walker 
Canyon. di#*ij'i-i^r:r.« si"^era'. siiles s-'V.tt of Antelope Valley: west of Mono fjike on east 
»loj*i*s of Sierras .snd or. Ijtwtuir^ Treek nearly lo lake: Walker Lake at lower end of 
UJ.NHly r:invi»a. nnd ^ivirSr.j'.y :." a^«-':T S*.."5i»i f^ei : *outh of Mono Lake <ea8t side Mono 
rmti'rsi *^n east *»a'i*.» .^f S>^rr::s t-^ ;*>int bpyond Mammoth: in valley west side of Mono 
I'raiors lo a i».»:r.i T.:i«"« ftv: a'out 7 ir.iie* so-.ith of Farrinierton's. In belt nlwut 15 
raileis wiflo U»twtvn M-^no Ivser: :ind Oasa DlaMo tat 7a>i10 to R.000 feet* eaHtm'ard from 
Siernis to s<vit!; orM ««f M-»r.o rr.-.iers: )bv:ih of Mammoth, on both sides of head of 
l^»nj: Valley. .,nd V:wtv:v l..«rc and Rov.cd valleys. Injto CoMmtf/: Divide north of ; 
ittuind Vallov :;ml w.»sTwar«i :.i f.»oi .»f Sierra*: west of Owens Lake, on east slope of 
Sierra W'lwivn i\«nmi and s'.r.mi ftvi. Jl«xn>*.*ii r«'MMf|r: Eastward to Sunset Ridfi^ 'eart i 
of Little Y<»seniitt>i i.i •t.nnii f^vr. M4>::r.t ll>>ffman. headwaters of Snow Creek, at 8,500 
ftvt. on Y-»siM«ii«* rnvk iii-TtV. .'f V.»semlte Valley i to ^..'itHi feet, and wi»stwurd to point 
«,"»..'»«H> ftvt » S n^r.fs Mortal ^'t W;iwor;». Middle Fork of Kincs River, at O.otKI feet: Soatli 
I'ork Kincs t.« r»v.'«»*s I'rivk ami ll.»r^* r..rral MeaA^ws. rilff Treek to I>eer Creek (Mld- 
illo KtTk Kawaslj Klvor*. VV.roweM *i:'.\\ and Kern River i^anyons to O.ttOO feet; Junctkn 
of Korn and l.ltilo Korn rivors. at ti.tMni ftvt : l>ry Creek mesidow (near Kern River), at 
4.siHi f,vi. Motiitt llrtskonridco. at ."..«n^> to 7.«i«N» feet. Tehachapi Peak (Tebachapi 
Miuintainsi. and IVar M«»::iiain iwi^s; ^if Teharhapl Fassi. Southern cross rancM 
I Santa Har»»ara Natl.'ual rinv>tt, at t*!evalli'n of frt>m 4.o«H> lo S.800 feet, as follows: 
Wvz rhu^ Moiint;iln. at 7.ihni f,vt : S«'vmoiir Creek, at tS.7«M> to 7.(XH) feet; South Fork of 
I'ini KivtT. at ."i.imio f,vt : near jvinotl-'U of Alamo River, at 4,MM\ feet: near Mount Pino*, 
ai ,".7riO t«^ S.*<»»o f,vt. San «;:if»rlol Nati.^nal Forest, on Mount Wilson and I*ine Flats 
iKrazlor Mi'untalm. San r.ornaniino Mtnintains. at altitudes from 5.000 to 6,700 feet 
Jn Hear and 1-ittlo Hi'ar Val'.oys. in vioinity of t 'rafts Teak, and on other north slopes; 
lM^(o iiu San .lacinto M«>nnia1ns: San .lai-intu IVak. at ."t.'Jttik to 9J100 feet; noted In east 
end UmimjiI Valloy. Talniuiiz. i>n<ian. Scrawl orry. and Thomas valleys: throuKhout Cuya- 
w:\rii Mountains. U»in;: roi>.»rto»l in I'ino Valley, at :\.iU)0 feet. 

LowLK i'.vLiKMKMA. — M-uini San Titlro Mariir. at tUHK» to 10,000 feet 

IKllRlIKNrt. 

Commonly lH't\v<'on the nupiT altitudos of western }olli>w pine and of white ilr, with 
no ^diarp line of separation luMwtvn its rani:«^ and the rau^^ of these trees; usually over- 
lappin-; thr upper ran;:*.* of yvlhiw pine and sotuotlm»*s i>xcetHlln»r that of white flr. Best 
comm*>rrial jrrowth iH'twwn .'.lu^^ and <*..r»iH> f*vt elevation. Soil requirements moderate, 
hut (or iMst jrrowth di>maiid> will-draiuod. Kkisi', coarst*. sandy or gravelly soil with 
ul)undnnt moisture. Oeeurs extensively, however, thou^^h In poor form or much stunted, 
on iMMir. shallow soils and in erevUes of hare roek. Appears to require more soil moisturt 
than white fir and snuur, yellow, and Cotilter pines. 

riri-asionally In pure stands, and often prtHloniinatint; In mixture. Pure forests occur 
ut lower altitudes where suit and moisture eonditions are the Itest, as In bottoms and 
alonu' siri'ains. or at higher elevations, soil on rooky summits, where more exacting trees 
lire excluded for wuut of sufficient moisture. At north, associates with western yellow 
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pine, lodgepole pines, wblte and red firs, sugar pine, and incense cedar; In south, asso- 
ciates witli bigcone spruce, white fir, Incense cedar, western Juniper, and Coulter, sugar, 
limber, western white, and lodgepole pines, the last three near its upper limits. 

Climatic Conditions. — Endures wide annual ranges of temperature, but lowest and 
highest in regions of best growth are about zero and 100** F. Mean annual rainfall of 
greater part of range varies from 20 to over 60 inches, with an average of about 35 inches 
where best growth occurs. Requirements of atmospheric moisture less than for white fir 
and sugar pine, but greater than for Coulter pine, western yellow pine, and incense cedar. 

ToLKRANCE. — Fairly tolerant in youth, ranking between yellow. and sugar pines and 
permitting its seedlings and low trees to persist under shade of chaparral on east and 
south exposures ; in later life, as tolerant of light as western yellow pine. 

REPRrjDumoN. — Prolific seeder. Seed years rather irregular, but seeds locally in range 
nearly every year. Seed of high germination (50 or 60 per cent) and persistent vitality. 
I*roduces seed only at rather advanced age, becoming less productive in old age. The 
heaviness of its seeds confines reproduction chiefly to neighborhood of seed trees. Range 
of reproduction increased as seed trees stand on slopes, down which seed is washed or 
blown. Birds and rodents eat large numbers of seeds and assist some In dissemination, 
lias vigorous reproduction at higher altitudes than has wcslorn yollow pine. Exposed 
mineral soil is the best seed-bed. Germination not prevented by moderate shade. 

Lodgepole Pine. 
Put us contorta Tjoudon. 

DISTINGUISHING CHARACTERISTICS. 

The pine flescrilHHl under this name is one of the most interesting of Pacific 
ppecles on account of its variable characters and on account of its enorihously 
wide range, which extends from sea level to nearly 11,000 feet elevation. For 
many years a fruitless effort has been made to keep the tree which inhabits the 
northern Pacific c-oast region, extending to Alaska and eastward over the 
western Cascades, and known as Pinus contorta^ distinct from the tree of the 
high Sierras and Rocky Mountains plateau.**, known as lodgepole pine (Pinus 
murrayana and P. contorta murrayana). The distinctions assembled to sepa- 
rate thc:^ trees are one after another broken down when the trees are carefully 
studied thoughout their great range. Differences in thickness of bark, size of 
«>ue8 and leaves, or size and form of the tree, are not loo groat to Iw 
consistently merged in one polymorphous species, as it is proiwsed to do here. 
The reproductive organs of these supposedly distinct trees are essentially the 
same. With no characters found in these organs to warrant a distinction of 
species, the other so-called distinctions depended upon are believed to be un- 
worthy of serious consideration. Perhaps no other North American trees have 
given 80 much trouble, or left so much uncertainty in the minds of tliose who 
have attempted to hold tliem 8ei)arate. Recent students of trees have Ihh^u slow 
to depart from the time-honored judgment of earlier writers. It is confidently 
beljeveil, however, that those writers would have taken the broader view had 
they been able to study the trees as they grow in all th(»ir retreats. 

In its I'aciflc habitat this pine is a low tree with a <lense rounded or pyram- 
'*»! crown, the large, much-forked branches often extending down to the ground. 
This form is the result of an open stand, which iK»rmits other pines to proiluce 
^ Rimilai form. In very close stands it develops a tall, clean, slender shaft 
with a short, rounded, small-branched crown. This is its characteristic form 
lo Its more eastern range, and has there given the name of *' lo<lgeiK)le pine." 
The tnmk bark of the Pacific coast form is about an inch thick over the lower 
hair or third of the stem ; It Is a deep purplish red -brown and has deep, rough 
furrows and ridges which are sharply (?ross-checked ; young i)oles and the crown 
braaches and stems of old trees have thin, smooth, fine scaly, pale brown bark, 
with a grayish tinge. Bark of the latter character is borne mainly by trees 
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growing away tmta tbe <x>ast and by tbp eastern r^preaentatlTe of this q)e4ies. 
Tbe tbln bark results In extcoaive flntmcitoo of this tree bj fire, whldi bood 
flcort^'bes tbe thickcxt of tbis bark ao badlf aa to kill tbe trees. Tbe Pa<4fl(- 
tree la 20 to 40 feet blgb and trota 6 to 30 IncbN In diameter; tbe tmnk Is 
fibort and thickly net with bugety dereloped brancbes, except In very deuse 
Ktanda. In Its eaxtem range tbe tree attains a belgbt of from &0 to 100 feet, 
and In close stands dereloiie a nnooth. clean tmnk for fn>m 30 to GO feet; from 
12 to 2i incbes Ifl tbe usual diameter. Taller and lancer trees occur. The 
foliage of the coast tree Is dark yellow-Rrera. but away from the sea It becomes 
distinctly n brliEbt yellow-KTven. whlrb Is characteristic throu^tont the Interior 
Pai^Qo and enstem range. Tbe leares tOf:. !'>>, regularly 2 In a bundle, are 




Ihout wIdK. 



IPS lone : iiRiinlty nlimit 2 IncheH lonit. A 
m tile tretw from rIx to eight years; long 
i> young treeH, on which leaves are retained 
es of tlie riU'Iflc fonii nre only nttout one- 



from nhoiit 1 ln<^h to nearly ^ ini 

season's growth of li>nves reumins 

Iierslstcn<.« appears Ii> belong more 

mniietinieH for nine yeurs. 'I'lie len 

third ns thick as those of the inland iind caHtcrn representative, which are nearly 

an eighth of nn inch wide. Cnues (figs. 15, 1(1) rljien late in August and Seirtem- 

Ix-r. Vcrj- many trees o|)en their cones In lute fall and shed nearly all of tbelr 

Ht-eds, while the conen of other trees in tlte same lix-nlity niiiy remain cioxed for 

a number of years. (>|>en or closed they adhere to the liranches for a grent many 

years, some of the closed ones flnally opening and liberating their seed. Tbe 
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wonderful reproductive power of tills ii]M-<-le!< ou iireas over whLoli Its titnud ban 
been killed by Ore Is dependent upon the ability of the closed cones to onducu 
a nre wlilcU kll1» the tree without Injuring Its seeil. After fire, tliu cunes 
open nnd shed their seeds on the bared iirouiid nnd n new growth springs u|i. 
Another remarkable adaptation Inttiirlng tliis tree against extlni'tlon by fire Is 
Its habit of producing fertile cones at the early age of from T to 10 years. 

Wben the cones arc fully T\pe the scale tips arc shiny and a cluy-brown color, 
Ibelr inner portion being u bright purple-brown. The seeds (fig. 15, a) are deep 
reddish brown, with binck-browii si>ots. Se«I leaver, commonly 5. but woirie- 
timps 4. Wood varies lu grain : flue In dense Btands, nioileratelj' i^oarse In the 
open; conunercliilly Important. Wood of the Pacific tree Is a pale reddish 




brown, while the eastern wood Is yellow or yellowish brown. Both are hard. 
The eastern wood Is lighter, less reslnoua. and stralgliter-grnineil. 

LoNOETiTT. — Attains an age of from 100 to IT'i years : but douhtlesH it In 
capable of reaching from 200 to possibly 300 years. If exemitt from fire, to 
which, tbronghont Its range. It quickly Buciuniba on account of Its thiu tNirk, 
Many stands have tn ttie iiast attained an age of only (H) years tiefon- l>eing 
killed by forest firee. 

RANQG, 

From Alukaa coast and Interior Yukon territory nouthwarcl t<i northern linger Pali- 
tonila and throngh tbe Bock; Mountolas to the Block IIIIU (Soiilh linkotui nnd ibrouKb 
w«at«ni Colondo. The ao-CBlled tjplcol PIniis conluria (e»clUBlve of PInut coHloria vor. 
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tnurrayana) ranges from the coast and islands of Alaska southward mainly In the fan- 
mediate ylcinity of the Pacific coast of British Columbia, Washington, Oregon, and Cali- 
fornia to Point Arena, Mendocino County, and Gasquet, Del Norte County. In this range 
it grows commonly from near sea level to about 500 feet elevation, but forms of It are 
reported In Washington and Oregon up to about 3,000 feet. 

Alaska and Canada. — ITrom western Coast Range in British Columbia eastward to 
plateau east of Rockies. At north, on Pacific slope at Chilcat Inlet, Square Island, and 
Skagway at sea level, and up to 1.000 feet at Glacier Station. Headwaters of Yukon 
River from north side of White Pass to ]L«ake Le Barge, Lewes River, and thence down 
Yukon River to point a few miles below Fort Selkirk (latitude 62" 45'). East of the 
Yukon, northward on divide between Klondike and McQuestion rivers to latitude 04° 
(northern limit now known), 80 miles east of Dawson, and eastward to Biayo Lake, 
in same latitude ; eastward on MacMillan River to a point 50 inilra up the south fork, 
and eastward on Pelly River, to longitude 133** 30'. Plateau east of Rockies, on Dease 
and Liard rivers to Devils Portage, and on Peace River to hills l)etwcen Athabaska 
River and Lesser Slave Lake and Athabnska Landing. Follows eastern foothills of 
Rocky Mountains southward, at about 4,000 feet elevation, on line of C&nadian Pacific 
Railroad, occurring from Sliver City to Luggun, but not reaching timl)erline. At south, 
eastward in Assiniboia to Cypress Ilills, from summits of which it extends down 500 
feet. Throughout interior mountain region of southern British Columbia above 3,500 
feet, and l)elow that on sandy benches and river flats. 

Washington. — West of Cascades, on Pacific and Puget Sound shore and also away 
from coast in bogs and about gravelly prairies below 3,300 feet. Noted at Westport. 
McAllisters Lake. From Cascades eastward to northeastern and Blue mountains. Abun- 
dant on east side of Cascades at from 3,300 to 5,000 feet, occasionally reaching 7.100 
feet and descending to 1,500 feet ; occurs sparingly on west side in Washington National 
Forest at 3,000 to 5,000 feet near Dnrrington, on Sulattle River, State Creek, upper 
Skagit River, and northward to the Canadian boundary. On east slope of Cascades 
descends, on Stehekin River, to 2,100 feet ; southern Washington National Forest, between 
1,500 and 7.000 feet; Hnlnicr National Forest, between 1.800 and 7,100 feet; ascends to 
6,000 feet in Chelan Range; Blue Mountains, above 3,000 feet. Colville National Forest, 
above 4,000 feet. Noted on Mount Rainier, Mount Adams, Wenache Mountains, Falcon 
Valley, Pend Oreille River, divide between Columbia and Yakima rivers, near Lake Cnah- 
man, and between I'nion City and Shelton — south of Olympic Mountains. 

Okkoon. — Sea beaches, iMgs, creeks, and meadows to east slopes of Cascades (below 
6,000). Noted at Seaside and Clatsop Beach (near Tillamook Head). Cascades and east- 
ward to Warner Mountains and Wallowa National Forest, generally between 4,000 to 
8,000 feet ; mainly on east side of Cascades, and only at high elevations on west side. 
In northern Cascades, at 3,500 to 5,500 feet ; noted on north side at Mount Hood from 
8.100 (22 miles south of Hood River Station) to 5,000 feet; also on south side of 
Mount Hood, al)ove Government Camp at over 2,.'»(>() feet and down west slope to 
1,700 feet (mile east of ToUgate) ; Camas Prairie (south of Mount Hood). In south- 
ern Cascades, on east side, at 4,200 to 8.500 feet, and at 6,200 to 8,000 feet on 
west side. Eastward over upper Deschutes Ulver Valley to Lava on Paulina Creek, 
Paulina Lake and Pcngras Ranch ; farther south, to East Fork Deschutes, Walker Range, 
and Sinks creeks at 4,000 to 0,300 feet. Mount Mazama, at 4,800 to 6,300 feet and east- 
ward to Fort Klamath, west shores Klamath Lake, and eastward on Klamath-Deschutes 
Divide and ranges of Klamath Kiver Basin to Warner Mountains between Goose and 
Warner lakes. Noted In Goose Lake National Forest al)ove 6,000 feet, east and north of 
Gearhart Mountain, on Swamp Creek down to 5.500 feet, Elder and Bear creeks and west- 
ward from Summer Lake to Spra^ue and Sycan river valleys. Reported from southern 
coast range in Siskiyou National Forest. Bine Mountains, at 3.000 to 6,000 feet ; here on 
headwaters of North, Middle, and South forks of John Day River ; region of Meacham ; 
headwaters of Grande Ronde and I*owder rivers ; Granite Creek ; vicinity of Strawberry 
Butte, and elsewhere. In Wallowa National Forest ; noted on Big and Little Sheep 
creeks at 5,950 feet. 

Califobnia. — Klamath and Trinity mountains. Mount Shasta region and southward 
throughout Sierras. Immediate sea beaches southward to Point Arena (Mendocino 
County) and Inland up Smith River (northwest I>el Norte County) to Gasquet, below 
500 feet. West side of Sierras to head of Little Kern Ulver and to South Fork of Kern 
and main Kern River Divide ; on east side, down to Cottonwood Creek. Southern cross 
ranges and southward to San Jacinto Mountains : westward to the coast redwood belt, 
and eastward to Warner Mountains. Northern California, at 5.000 tb 7,000 feet; at 
6,000 to 10.000 feet in central part; .it 8,000 to 11.000 feet in southern part. Klamath 
National Forest, at 5.000 to 7,000 feet ; northeast of Mount Shasta, about Black Butte 
and Butte Creek, at 5,000 to 5.600 feet ; (ioosenest Mountain and eastward to east and 
northeast slopes of Glass Mountain (about 14 miles south of Tule Lake on line between 
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Siskiyou and Modoc counties) at 6,700 to 7,500 feet, and Wnrner Mountains (Modoc 
County), here noted on Soutli Deep Creek; west h&se Mount Ekldy in Trinity National 
Forest, at 5.000 to 7,000 feet ; nortlieast slope of Mount Shasta at 5,400 feet altitude (H 
miles northeast of Ash Creek) to 5,000 feet (3 miles northwest of InconHtance Creek) ; 
between south htae of Mount Shasta and Black Fox Mountain ; general over Mount Shasta, 
Plumas, Lassen Peak, and Diamond Mountain National forests, at 6,000 to 7,500 feet, or 
sometimes between 4,000 and 8,000 feet. North slopes of Lassen Peak on Hat Creek, 
south slopes down to 5,500 feet. Plumas County: Eastward to Prattyille and to west side 
of Spanish Peak range (west of Quincy), below 5,500 feet and westward to Bucks Valley 
at 5,100 feet. Sierra County: E:a8tward to east side Yuba Pass (above Sierra Valley) ; 
westward from 6,000 feet on west slope of main divide down to 5,200 feet (Basset Road 
House) ; South Sierra Valley eastward into Nevada. Nevada and Placer counties: West- 
ward from Truckee on Truckee Canyon to Donner Lake region and down west slopes of 
Sierras from 8,000 feet, to Cisco and Emigrant Gap below 6,000 feet. Eldorado County: 
Eastward to Tallac (south end I^ke Talioe) and southward (along Little Truckee River) ; 
westward to Grass Lake Valley at 7,800 feet ; west slope Sierras from Summit (7,500 feet) 
westward to Echo (5,500 feet). Alpine County: Eastward to Silver Creek at 7,500 feet, 
and westward over Mokelumnc Pass into Calaveras County, here extending to point 10 
miles west of Bloods. Northern Sierras, at 6.000 to 9,000 feet — sometimes down to 4,500 
feet on west slopes; Stanislaus National Forest, at 6,000 to 9,300 feet — rarely down to 
3.500 feet or up to 10,000 feet. Tuolumne County: Eastward on east side Sierras over 
Sonora Pass (9.600 feet) to Walker Creek Valley (8,200 feet). Mono Pass (10,200 feet ». and 
adjacent west slopes of Mount Dana, Mount GIbbs, Saddleback Lake, and Tioga I^ass ; 
westward on west side Sierras to between Cold Spring and Eureka at 6,200 feet ; Aspen 
Meadows at 6,200 feet. Mariposa County: Westward to 6,400 feet (road Yosemite to 
Crockers), Fish Camp (3 miles south of Wawona) at 4,900 feet. Mono County: Eastward 
nearly to Mono I^ke on Leevining Creek, below Mono Pass from 9,400 feet down to Walker 
Lake, Devirs Cauldron, and southward to Mammoth. Southern Sierra National Forest, at 
6.900 to 10,500 feet — rarely down to 5,500 feet or up to 11,500 feet ; generally at 9,000 to 
11,500 feet on east slopes. Fresno County: Westward to Junction Meadow, Dinkey Creek 
(trlbotary Kings River) below 5.500 feet ; eastward to Kearsarge Pass. Tulare County: 
Noted around Rowell Meadow and southward to Clover Creek divide ; upper Kawcah River 
re^on ; upper part of Sequoia National Tark and about Alta Meadow ; head basin of flast 
Fork of Kaweab River (Mineral King to Farewell Gap) ; on high ridge between Cliff 
Creek and Deer Canyon (tributaries Kaweah River). Headwaters South Fork of Kaweah 
Rlrer. San Gabriel National Forest, summits of eastern part, at 8,000 to 10,000 feet — 
rarely down to 3,000 feet or up to 10.400 feet. San Bernardino National Forest, sum- 
mits of eastern part, mainly above 8.500 feet — rarely down to 6,900 ; In this Forest, 
known on Grayback Mountain, Big Bear Valley. Bluff Lake, ridge between Santa Ana 
Canyon and Bear Lake, and Bear Creek Meadows. San .Tucinto Mountains, above 9.500 
feet on west slope, and above 7,000 feet on cast slope. Only on San .Tacinto and 
Tahquitz peaks; noted In Round Valley, between Deer Springs and San Jacinto Peak, 
between latter and Marion peaks at over 10,000 feet elevation. 

LowEB Calipobnia. — Northern part of Mount San Pedro Martlr at about 8,500 feet. 

East of the Pacific region, this pine ranges from northern Idaho and Montana 
southward through Wyoming, Utah, and western Colorado, also in the Black 
Hills of South Dakota, and will l)e dealt with in a future publication. 

OCCURRENCE. 

On high plateaus and benches in vicinity of streams, mountain meadows, and lakes, 
on Ivoad ridges, and on long, gentle slopes and bottoms of stream basins. North and east 
slopes are more favorable than west slopes, while south slopes, (^xcept In sheltered coves, 
are least favorable. Especially abundant in Si<>rras about mountain meadows and lakes. 
The typical coast form (commonly distin^iished as Pinus contorta) occurs on sea coast 
Id Band dunes and barrens and sometimes about tide pools and swamps. Adapted to 
dry, graTelly soils, but prefers sandy, moist ones of gentle slopes, depressions and pla- 
teaus, where the largest growth occurs. Stunted forms grow persistently, however. In 
•crerlces of solid rock throughout head basins of nearly all Sierra streams. It avoids 
hmefltone. 

In Sierras it forms extensive pure forests, particularly about meadows, while on 
higher, rocky, broken ground it is associated mainly with Jeffrey plno. red fir, and west- 
em white pine, and sparingly with black hemlock and aspen. At hl^h elevations in Ore- 
gon, with Doaglas flr, alpine flr, straggling noble and amabllts firs. 

Climatic Conditions. — ^Apparently intermediate In rpquiromonts between Douglas flr 
ami gpg*'™^"" q>moe« Demands more moisture in soil and air and a lower average 
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temperature than Douglas fir or yellow pine, but probably less moisture and higher 
temperature than Engetmann spruce and alpine fir. Actual climatic requirements not 
fully determined. 

ToLERAxcK. — Very intolerant of shade, especially when young, but able to persist for 
a long time (20 or 30 years) in very dense stands or for a shorter period under spe- 
cially adverse light conditions. Requirf^s and thrives best in full light. Even aged 
stands with full top light, such as commonly follow complete destruction of the former 
forest by fire, thrive for many years (50 or 60) in dense stands with little natural thin- 
ning out, while a thinning of overtopped trees at earlier periods in uneven-aged stands 
id a proof of its Inability to endure long-continued shade. 

Repkoduction. — Usually a prolific annual seeder and large numbers of cones are borne. 
Seed of high rate of germination, and with persistent vitality. Bears fertile seed at 
from 6 to 10 years of age when in the open. In crowded stands cones are borne by trees 
from 15 to 20 years old. Small, light seed widely disseminated by wind — to about 200 
yards from mother trees. Squirrels and birds destroy great numbers of seeds, but the 
effect on reproduction is inappreciable. Extension by natural seeding is ordinarily slow, 
scant, and uneven, but with aid of Arc is exceedingly thick and even. Full light and 
exposed mineral soil are requisites of good reproduction. The latter condition is pro- 
duced by fire, which, when it does not consume the cones, leaves them open or in condi- 
tion to open and release their seeds. Fire Is thus especially instrumental in the repro- 
duction of this pine. 

Gray Pine; Di^^er Pine. 

Pinu8 sahiniaua Douglas. * 

DISTINCiUrSiriNG CHARACTERISTICS. 

Gray or Diffger pi no owes its common names to the pale blue-green color of 
its foliage and to the fact ttiat the large seeds furnish an important food to the 
California Digger Indians. Its gray, thin-foliaged crown of one or two long 
upright forks with lower drooping small branches distinguishes it at long dis- 
tances from associated trees. The meager foliage permits the big, dark cones 
to l)e seen half a mile away. Young trees form a rounded or pyramidal crown 
of upright branches from a short, thick stem. In middle age two or more of 
the ui>per branches grow very largo and long, forming conspicuous U-shaped 
forks. Old trees are from 50 to 75 foot high, with a bent or rarely straight 
trunk from 20 to .'^0 foot long and from 18 to 30 inches in diameter. Larger 
trees are sometimes found. The hark of young trees and of branches is a dull 
gray ; that of mature trunks is about 2 inches thick and very roughly furrowed 
and ridged. The ridgos are scaly, wide, irregularly connected, and of a dark 
gray-brown, tingod with pnrplo-rod in unweathered parts. The thin, drooi)iug 
clusters of loaves, a light blue or gray-groon, occur two In a bundle (flg. 17, a), 
and are from 8^ to about 12 inches long. Those of a year's growth remain on 
the tree for thn»e or four years. When the tree is i)lanted for ornament in a 
rich, irrigated soil, within its natural range, the foliage becomes very much 
stouter, giving tlu» troo an entirely difforont aspect from one grown in its dry 
native habitat: the cones of such cultivated trees are usually smaller. With 
the exc(»pti(m of the Coulter pine, the gray pine produces the largest and heav- 
iest cones of any American pine (fig. 17). They mature by Septomber of the 
second season, remaining firmly attached to the branches for a number of years. 
The cone scales oirmi very slowly, so that seeds continue to be shed for several 
months. Indians hasten the oi)onlng of the cones by [ilacing them in a small 
fire. Con(»s are from Oi to lOA inches long. The tliis of the scales are a red- 
ilish or chestnut brown, later woathorotl and grayish brown. The seeds (flg. 
17) and short wings are very <lark chocolate or l)Iacklsh brown. Seed leaves 
conmionly 15, but often IfJ. Wood, very coarse-grained (the result of scattered 
or open stands), dark yellowish brown, often tinged with red; locally used for 
fuel. 



FOBEST TBEES OP THE PACIFIC SLOPE. 55 

XL«4DNQEViTT. — ^Little is definitely known of the longevity of this pine. It ap- 

v-8 to attain its average full growth in from GO to 80 years ; trees from 20 

i>-4 inches in diameter are from 40 to 50 years old. Recurring fires, to which 

T^as been subjected, seem to prevent its longer survival. If permitted, it 

Id probably not attain an age of over 150 years except in a broken and 

repit form. 

RANGE. 

Oalifornia. — Foothills, lower mountain slopes, and hlKh valleys (at north) of coast 
TkK^B and Sierras. 

Coa^t Ranges. — From upper Sacramento and Trinity rivers and Iloopa Valley (on 
ICIfLmath River, Humboldt County) to southern cross ranges; generally at elevations of 
ROO to 4.000 feet — occasionally to 5.000 feet. Shasta County: North limits, delta In 
8a.cramento River Canyon, above mouth of Pitt River, at 1,150 feet, and at point 15 
miles up McCIoud River ; eastern limits, isolated bodies In northeastern comer of county 
on hlUg west and south of Fall River, and on Hat Creek (near Cassel). main body end- 
ing 2 miles east of Montgomery Creek (tributary Pitt River) ; west limit, on west side 
of Sacramento Valley on ridge west of French Gulch at 2,400 feet ; south limit. Immedi- 
ately on Sacramento River at Anderson (11 miles south of Redding). Trinity County: 
North limits. Trinity River and Weaver Creek considerably above WeavervIUe at 2,100 
feet. Canyon Creek (10 miles above Junction) at 2,400 feet; western limit, east side 
Mad River Valley on bottom slopes of South Fork Mountain. Humboldt County: Only 
in Trinity River bottoms, mainly In Iloopa Valley (north limit), Supply Creek Canyon 
*nd Redwood Creek (west of Hoopa Valley near Bair ranch), west limit. Tehama 
County: Eastward on west side of Sacramento Valley to point 8 miles west of Red Bluff 
(700 feet), and 2 miles southwest of Paskenta ; on coast range (0 miles west of Beegum 
pwit-offlce) at 3,000 to 3,400 feet. Mendocino County: Westward to west slopes of Eel 
River, at 1,900 feet, and northward on Russian River to Hopland. Sonoma County: 
^«twird to west side of Russian River; southward to Alexander Valley (Russian River, 
lOQth limit In coast ranges). Napa County: South and southwest slopes of Mount St. 
Helena at 400 to 2,800 feet, southward on ridge east of Napa Valley to point several 
Jolies south of Callstoga ; also on ridge west of Napa Valley nearly to Rutherford (south 
ilnilts In north coast range). Yolo County: Eastward to east ends of ranges on both 
•Mes of Capay Valley (south limit In north coast mountains). Colusa County: East- 
ward In Sacramento Valley foothills to hills about Sites, ridge west of Antelope Valley, 
^ili8 bordering Cortena Creek, to point within alK)ut 10 miles of Williams, and to 
*'D« between Arbuckle and Dunnigan (Southern Pacific Railroad). Lake County: Oen- 
*™i between 2,500 and 3,000 feet, but on north slope of Mount St. Helena only up to 
1.500 feet. South of San Francisco, on north slopes of Monte Diablo (Contra Costa 
t^onnty) at 800 to 3,000 feet, and on east slope near headwaters of Marsh Creek. Mount 
Hamilton Range (Santa Clara County), west side at 2.000 to over 4.000 feet; also 
farther sonth about Ollroy Hot Springs. Not In Santa Cruz Mountains west of Santa 
Clara Valley nor about Monterey Bay (Monterey County). Common In Santa Lucia 
Mountains, east of summit, at 400 to 2..')00 feet ; and also on west slopes In vicinity of 
J^ BnrroB. Abundant in Reverse Canyon south of .\rroyo Soco and oast of Santa Lucia 
•*^: also on nearly all slopes on south side of divide, except on Santa Lucia Peak; 
■f°^b of Santa Lucia Peak about 1 mile below Mllpltas schoolhouso ; on San .Vntonio 
' 9 ^ *^ Jolon and vicinity upper San Antonio Creek slopes and tributaries to 2.000 or 
2,500 feet, here meeting lower border of Coulter pine ; southeast border of Monterey 
Connty on hills about Priest Valley, and eastward Into west Iwrder of Fresno County. 
* fieniio County: Common on Gabalan and San Benito ranges ; Chelone Creek Canyon 
■nd neljfhboring hills ; higher hills west side of Bear Valley and northward on higher 
J*^ of Gabalan Range to point opposite Tres PInos ; second ridge east of San Benito 
|'''*y (sonth of San Benito post-offlce), and farther south on hills most of the way to 
jj*f»itnde« and New Idrla ; hills about Bitter Water Valley. In San Luis Obispo National 
J ^**t, at 1,000 to 3,000 feet. Noted a few miles south of Templeton on east side San 
^^ Obispo Divide, but very rare on west side of San .Toaquin Valley from south Iwrder 
J ^n Benito County southward to end of valley. Below 4.000 feet In San Rafael and 
?f^ ^f&Isdlo mountains, and on north slopes of Mount IMnos ; Santa Ynez Range, at 
^|r*® 5,000 feet ; slopes of Sierra Llebra and extending nearly down to Antelope Valley. 
Werra,. General on west side, In upper foothills, from mouth of Pitt River to Walker 
'^*^ In northern part, chiefly at 500 to 2,500 feet— sometimes to 3.000 feet, or in 
^*^on of South Fork of Yuba River, to 4.200 feet ; In central part, range mostly 800 to 
3,000 feet, but occasionally reaching 4.000 feet. Tehama County: West limit on Sierra 
'Chills, 7 miles east of Red Bluff (on Sacramento River) ; east limit, 1 mile east of 
^^ pott-oillce, at 8,000 feet, and Lyonsville. Butte County: Westward to point 2 miles 
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eafft of Cfaico, 8 miles eaiit of Nelson, and to Palermo: eastward to ifblnt 1 mile east of 
Magalia (2,300 feet). West Branch Feather River, Yankee UUl, Uarts Mill (1,700 fe«t: 
7 miles mmt of Bldwell Bar). Yuba County: Westward to point 12 miles east of Marjs- 
ville; eastward to west base of Oregon Hills. Serada County: Eastward nearly to 
Grass Valley and Nevada City. Placer County: Westward to Rocklin (22 miles north- 
east of Sacramento) ; eastward to Colfax and considerably fartlier In canyon of North 
Fork of American River. Sacramento County: Westward to Natoma (American River) 
and Michigan Bar. Eldorado County: Eastward 3.000 feet to point 5 miles east of 
1 lacerville. Pleasant Valley, canyons of North, Middle, and 8outh Forks of Cosumnes 
Itiver and Mount Orcum. Amador County: Westward to point 1 mile east of Carbon- 
dale; eastward to Olcta, Jackson Reservoir (1.900 feet), volcano basin (Sottcr Creek ». 
and l>etween volcano and Oleta. Calarera* County: Westward to point few miles eist of 
Wallace and some miles l>elow Tuttletown and Angels; eastward to Rich Gold Gnlch. 
Mountain Ranch, Mokelumne River at least to crossing between West Point and Defender, 
to point 5 miles east of Murpheys (3.200 feet), and farther In canyon of North Fork 
Stanislaus River. Tuolumne County: Westward to point 8 miles east of Cooperstown 
(1,200 feet) ; eastward to Cherokee Mine <ea8t of Soulsbyvllle), Hetch-Hetcby Valley 
(on main Tuolumne River), to 3.r>00 feet on Middle Fork of Tuolumne River. Mariposa 
County: Westward to point 3 miles east of Merced Falls ; eastward to point 5 miles east 
of Coultervllle (3,200 feet), to point 2 miles north of Cold Springs (Mariposa road), 
to point on Merced River about 5 miles east of Mariposa, some distance east of Chow- 
chllla at 3.100 feet, rid^e near South Fork of North Fork San Joaquin River. Madera 
County: Westward to point 2 miles west of Raymond (000 feet) and 16 miles east of 
Madera Ci.OOO feet) ; eastward to point 3 miles northeast of Wassama (3.100 feet), 
some miles east of Fresno Flat, at 3,000 feet, ridge east of North Fork, at 2.(UH) feet. 
Fresno County: Westward to point 4 miles oast of Pollnsky, to Letcher, moath of Mill 
Creek, on Kings River aTK>ut 20 miles east of Sanger ; eastward to Pine Rld^ east of 
Toll House. Hlg Creek, and Trimmer Springs (on Kings River). Distribution Interrupted 
in soutliern Sierras; occurs in valley of Kern River from point 1 mile west of Walker 
Pass to Kernvlllo. at elevations of 2.r>00 to 5.000 feet ; southward to Walker Basin at 
3,100 feet, and northward on Greenhorn Mountains, continuously into Tule Indian Res- 
ervation. Abumiunt from Kings River northward, but absent from parts of Tule River 
basin, from Kaweah basin, and from region l>etween Kaweah and Kings rivers, bat 
reported In ICshom Valloy. Kern County: Kernville to Havilah, Walker Basin, and nearly 
to Caliente; east of Cnlionte on north slopes about 11 miles up Callente Creek (1,400 
feet), and to far ])eyond Piute posl-office. going eastward to west edge of desert, here 
me(?ting upprr tjordcr of tn>e yuccas; west of Callente, on slopes of Bear Mountain: 
south of Calionte. coramon on slopes of Teharhapl Pass : encircles Tehachapi Basin, east 
of Teharhapl, on hills hetwt^en Teluuliapi Basin aud Mohave Desert ; west of Tehachapi 
Valley, on divides al)out Brite and Cummings valleys ; westward from west end of Cnm- 
mings Valley for a])out 12 miles to promontory overlooking Kern River plain. 

Re{)orte<l northward in ('oast Mountains to south slopes of Siskiyous, eastward to 
Owens Valley, and southward to San Bernardino Mountains. 

OrrURRENCE. 

In hoU dry valleys and on dry footlillls. Grows thriftily on driest, shallow, coarse, 
gravelly soils — often baked and crncking throughout rainless summer. Unafrei*ted even 
where brush Is killed ])y drought. Nevertljeless it grows rapidly and very thriftily 
when planted in moist, rich soils within its range, where it becomes a much heavier 
follaged tree. 

Dfies not form forests, but occurs mainly in open groups or widely scattered at lower 
elevations, mostly with chaparral and foothill oaks ; higher up, less abundant and 
mingled with scattered western yellow pine, which often extends l>eIow Its main belt. 
Best grt)Wth I)etween 2,000 and 3.000 feet, where It Is the only pine in chaparral. 

Climatic Conditions. — Not fully determined. Climate most suitable, apparently that 
only of arid regions. 

ToLKiiANCE. — In early life endures shade, but does not retpilre It. Seedlings come np 
and grow rapidly under chaparral. In late life general apiwarance of tree indicates need 
of, or adaptation to. the fullest light. 

Kkpuoi)!'("tion. — An annual seeder, but certain years cones are more abundant than 
others. Germination only moderate, and vitality of swhIs (out of i><me8) transient. 
Large, heavy st»eds .scattered but little by wind, and falling mostly close to seed treea; 
hence reproduction mainly near seed trees. Seeds germinate late in winter during rainy 

'*«on, usually under some shade and upon rough, bare mineral soil. 
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Coulter Pine; Bigrcone Pine. 
Pinus coulteri Liinibert. 

•-Distinguishing characteristics. 

Although a smaller tree, Coulter pine remotely resembles In general api)ear- 
aiK-e young or middle-aged yellow pine, from which, however, its stiff, nmch 
heavier foliage, stouter twigs, and huge cones distinguish it at once. Ordina- 
rily It is from 40 to (X) feet high, with an Irregularly open, lieavy-hranched 
crown. The clear trunk is sliort (from 10 to 15 feet), and from 18 to 30 inches 
in diameter. Occasionally trees reach a height of nearly 75 feet and a diameter 
of 3i feet. The big lower branchi^ are long, bending downward, often to the 
ground, and with an upward curve at tlieir ends; inuuense bundles of erect, 
stiff leaves conceal their extremities. Tlie l)arlv is early nmghb' brolcen. even 
oil young trees. That of old trunl^s is roughly furrowed and ridgetl and of a 
very darlc or blackisti brown ; tlie ridges are wide, roughly scaly, and irregularly 
connected witli one anotlier. Leaves, 3 in a bundle (fiix, IS, a), are from (»J to 
about 12 inches long: as a rule, about i) inclios. Many of the leaves begin 
fulling during the third summer, Imt tliey ix?rsist until the fourth summer. 
They are a deep bluishrgreen. The horribly armed, extremely heavy cones 
(flg. 18) distinguish tlils i)ine from all of its relatives and associates. Yoimg 
trees (from 20 to 30 years old) lK?ar cones. The cones mature by August of the 
Recond summer and are from to about 14 inches long. During October the 
cunes open imrtly and continue to shed a few of their seed for several mouths 
afterward. Some of the cones remain atta(.'lied to tlie branches for five to six or 
more years. The ends of the cone scuiles and their sharp, strong i)oints are yel- 
lowish clay-brown ; the inner i^rtions of the scales are dark purple-brown. 
Seeds (flg. 18, h) and their short narrow wings are a deep cliocolate brown, the 
latter often ]>aler. Seed leaves, to 12. sometimes 13 or 14. Woo<l, liglit, soft, 
coarae grained, and reddlsli brown ; suitable for second-class lumber, Imt rarely 
cut A comparatively sliort-liveii tree. 

LoNCEVi'n'. — Trees from 20 to 2i\ inches in diameter are from 110 to 125 years 
old. It probably does not reach a greater age than 2(X) years. Furtlier study 
of Its longevity Is required. 

BANUK. 

Soothpm California (coast and crosfi rnuKes) Into northern Ix>wor California. Only 
on iDDor coast range from Monte I)iat)lo to Monterey Hay, Houth of which on western 
coast ranges also, south to San I)ief;o County ; generally between 3,000 and 6,000 feet 
elevation. 

California. — Monte Diablo in placcH to crest of main ridge. Fremont Peak at north 
end Gabilan Range (between SalinaH and San Benito riverH) and on higher rldgeti of this 
range a few miles south of Fremont I*eak : formerly over whole Rummit of range. Santa 
LucIa mountains at 550 to 4,600 ; Santa Lucia Teak nearly to Kunimit and west in upper 
Arroyo Seco canyon, divide between head of latter and Milpltan Creek, Willow Creek 
(tributary Arroyo Seco) from mouth to head of Tassajara Creek, Bear Valley, Carmel 
RiTer. Indian Creek, coast ridge near Sur River (above :{,0(M) feeti. near Cone Peak 
(miitllweBt Santa Lucia Peak) from 2.500 to 4,0O0 feet, but not in Pine valley. Summit 
of rjdve west of Carisso Plains (San Luis Obispo County) at L.'iOO to 2,750 feet. Santa 
BarbAm National Forest on summits and north Hlope<« from Zaoa I^nkp to Mansana Creek 
(tributary Sisquoc River), on upper Slstiuoc River Basin, and on Big Pine Mountain and 
ICoont Medulce in San Rafael Mountains, at 1,500 to 2.700 f(H>t. and on summits of 
Bnnta Ynez Monntains; noted on Rancho Nuevo Creek. San Oattriel Mountains up to 
(K,000 feet In vicinity of Mount (iieason, on Tujunga canyon at :t,:i00 (o 4,0o() feet, at 
head of Alder Creek at 6,000 feet. In vicinity of Waterman Mountain at 5.500 to G.OOO 
feet, and on Strawberry Peak at 5,000 to O.OOO feet. Common in San Bernardino moun- 
talna at 8,900 to 8,000 feet» sometimes down to 3,000 and up to 0,700 feet, limited to 
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Iie<>p rr<H^k and Unm valley drafnagm. Bear Vallej i<(.700 feeti, soath side Little Bear 
vallej, Kanta Ana and City C*reek canyons, hat not west of Strawberry RMge nor east of 
Coxfy Ranch. Common in San Jacinto Mountains at 4,500 to 0,500 feet, sometimes down 
to .'{..VX> f«*t and up to l.iHH) feet or UttfO, as ahove 8trawl>erry valley ; only on south 
and went sides of mountains. Santa Ana Range only at head of Trabiico Canyon and 
»i}Uthwf*nt Mid<; Santiago P^ak nearly to summit. Palomar or Smith Mountain < south- 
west of Kan Jacinto Mountains) only helow Iron Spring. Common In Balkan Mountains 
to the south and in northern part of Cuyamaca Mountains at 4.500 to 7,000, and somi;- 
timfs down to 4,iH)0 feet; noted near Julian at 4,100 feet. Laguna Mountains (north 
of Mexican line), only on cn.'st of east side. 

I»WKK Calip(*bma. — Not within some miles of international boundary, but farther 
south in Ilansfm I^guna Range almve 4.(KK) feet and south to Mount San Pedro Martir 
at 8,00<i to highest summits (11,000 feet). 

(X'CURBE.NCK. 

On dry, warm sio[>es und ridges, as well ns sometimes on more moist, sheltered north 
8loiM*s in chaparral. In dry gravelly loom soils. 

Never In pure forests. At lower altitudes, singly or in groups on summits, in shel- 
tered ravines, and hill coves; higher up (from 3.500 to 5.000 feet), with Incenae cedar, 
yellow pine, big-cone spruce, and oaks ; sugar pine and white lir appear with It between 
!ff!jftH) and 7,iH)() feet, but here Coulter pine soon thins out and disappears. 

Climatic C<>.n'dith»x«. — Tpm|K*rature on coastal mountain slopes 25* to 35* F. and 
from 15" to lOO"* F. on inland mountains. Humidity high near coast, where cloudy, 
foggy days are fre«]Ui'nt. and low toward inland, or eastern limit of range. Precipita- 
tion, from 20 to .'tO inches, and chiefly rain. In southern Inland mountains it some- 
times endures almost arid conditions, with long drought and rapid evaporation during 
summer. 

T"r>KBA.N'(!K. — Demands light except In youth, when it endures shade of chaparral. 

liKpKoix'CTioN. — Persistent, periodic seeder, bearing cones often when 10 to 15 feet 
high, and tiKually In three-year cycles, termination of seed only moderate, and vitality 
(out of cones) transient. Heavy set'ds ; ripe in August, shed very slowly, sometimes not 
until or after following January.; they commonly fall close to seed trees. Reproduction, 
* Saver dense, is usually scattered and on exposed mineral soil and where there Is little 
humus. 

Monterey Pine. 
Pinun radiata Don. 

DI8TIN(;UISH1N(} CHARACTERISTICS. 

Montoroy pine Is unlquo in its isolatotl sea-coast habitat, where, according to 
oxiM>Hiir<» and density of stand, it lias a ooniparatively tall, clean trunk topped 
hy a <.'onsi)lciioiisiy oiM»n, Irrefnilarly lonp. and large branched crown. Old trees 
are apt to have flattlsh crowns, while younger trees usually have narrow, 
round<Hl cnjwns. The dense* foliajje is brilliant deep grass-green. Trees from 
(K) to IK) fcH't in height and from 10 to 24 Indies in diameter are common, but 
a height of nearly a hundred f(H»t and a diameter of JiJ or 4 feet, and occa- 
sionally r» or <» feet, is sometimes attaincnl. Bark of adult trees is a deep red- 
dish or hlacklsh brown. It is broadly ridged and deeply furrowed, the flat 
ridges cut liit(» close, distinct plates. Leaves of a season's growth, which are 
slend(T and alnmt 4^ to <> inches long, remain on the tree until the third year. 
'I'hey (KH-nr <-hiefly :? in a bundle, with occasional clusters of two on the same 
branch or trei* (tig. VJ). A form of this tree (P, radiata var. (ft) binnata Lem- 
mon (lS<)r>) :^ P. infdfjtiis var. hinnaia Wats.. 1870) growing on the California 
(oast islands Santa Cruz and Santa Rosa, has most of its leaves 2 in a bundle,, 
but not infre<iuentl.v bundles of :? on the same tree. Other^vise, the characters 
of this f<»rm are tlie same as tliose of the mainland tree. Other North American 
pino" ^ '^hiuH crhitiuta) exhibit similar variations, which, like those of the 
\ are deemed iusuthcient to establish varieties. The cones (figs. 
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20, 21) are mnturc by the middle or enil of August oC tbo second Reason. Tbey 
remain etrongly attncbcd to tbe brnncbes niiil clotied for rroin hIx to ten or 
niore years; cut from tbe trees and dried In tlie huh, tbej' oiien readily. Tbe 




tips of tbe cooe icalea are emooth, xblny, and a dnrk rn!ii<et-broivn, tbe Inner 
portlona being dark purple. Tbe seeds (Ak- 21, a), wltb tbeir Jet-black pimpled 
abells, are readUf recognlKd. Seed leaves cummuuly b to (1; oecaelonally 7. 



Ktsosx vtiQaB or vait Mtnaid ftuffn.. 

Wrmd, coarBe-grn[U(Hl : iiiiiKinl rlngn (irteii trom one-Iiiilf ua Inob t 

lucli thick. It is auft, Hglit, nuil iiule yelluwlslt tirotvu ; suitable fur 1 

Iniiiber, but liot ueed. ooDitiierclally. 

LosoEvrrv. — Sbnrt-llred. It griiws rery rii|ildl.v froin the stnrt. both In height 
uml illauifler. iittulnliig lis full bIep Iti frimi 80 tu Itt) jeHre, iiiiii pmbiibl.v mreljr 
IMBBlne tlie iige of J5(J yeiirs. Trfi-s from !0 to 18 linbes In iliniueter nre truiu 
28 tu 3S yinirs uld. 




I 



Kiu, :ji).— risu) >adfni 




[nrnJii mast nrxl liLuiMtfi : nlwi Hundpiuiip Mnad ntt U'Wtt Tiillf 
u I'ulul i'iuiiii. iHiutli lit Miinlei-vj Uny. tnna stn over Iliicklcl 
r HIM trvt, Hilt] iDlani] ulnu. tut ubuni ;( rallea. on Ilie mimuil 
jp rldbT il.uiHi tu 1.200 feel high) wbkb conuofts ICI Toro RuDse < 
nil also nn arntt In Santa C(U( c'aunlyl Dt>T(& uf itaK^aO. trom Pi 
Bin Orecli. A (bird trad, ne«r onml In Baa I.hIb Ddlipo Coiuitj'. Is t 
I OD Snnta Rom and Santa Crut Islniida, vB CKllforobi coaal, 
ckvallun on Quadelupe Island, off LDWcr CallAinila i^oaat. 



I CoofliKil Id Blo|>«a. b: 



I, and riagM. Grows well In coBBt sand n 
hurt llred in nrld ■ItuntloDB. tiul does not Ihrlve In wet sol) 
eu wllli MuDterG; and (lowen c^pivHes ; inland, rnrmInK li 
>llj with groupa of California b 



[' buwld air. wblle i 



IDDI rempernli 
r IT Ini-'hes, and wboll]' n 
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Knobcone Pine. 

Pinus attenunta I/emmon. 

DISTINGUISHING CHARACTERISTICS. 

The form and size of knobcone pine varies considerably, according as it prows 
in exi)08etl or in sheltered situations. It is commonly from 15 to 30 feet liigh 
and from to 12 inches in diameter. Exceptionally large trees are from iW to 
80 feet high and from 18 to 20 inches in diameter. Except in very dense stands, 
trees of these sizes have broad, pyramidal crowns, the slender branches curving 
outward and upward toward the stem; the branches grow from the trunk in 
distant circles, giving an open aspect to the crown. Old trees are i^ecullar in 
having the trunk forked near Its middle, thus forming a thin-follaged, oi)en, 
narrow crown. The bark of old trunks is thin, dull brown, and shallowly fur- 
rowed and ridged, mainly near the ground ; the ridges have large, loose scales. 
The bark of young trunks and of branches and upper stems of old trees is 
smooth and light brown. The foliage is nearly always light yellow-green. The 
leaves (flg. 22), li in a bundle, are slender, often with a twist, and from 3 to 
sometimes 7 inches long, but mainly from 3^ to 5 inches. Leaves persist for 
about four or five years. The cones (figs. 22, 23) mature by September of the sec- 
ond season. Clusters of them, rigidly attached and bent down, encircle the main 
stems of even small trees (from 5 to 8 feet high) and are the most striking 
character of this pine. They adhere to the branches and trunk indefinitely; 
many trees showing that they have retained their cones for nearly fifty years 
(embedded in the trunk). Moreover, the cones very rarely opMi until the tree 
is killed or they are cut from it ; then they open only slowly. In collecting the 
seeil it is necessary' to force the cones oi)en by moderate artificial heat. When 
ripe they are a light yellow or clay brown. The seed (fig. 23, h) is blackish. 
Seed leaves. 5 to 7, sometimes 8. 

Wood rather light and soft, coarse-grained, brittle, imle yellowish brown, and 
usually with a thick layer of sapwood. 

Longevity, — But little is known of the age limits of this tree. It is com- 
monly killed by the recurring fires which run over the dry slopes it inhabits. 
Considering the imfavorable conditions (barren and dry soils) under which it 
grows, its diameter growth, as well as its height growth, is rather rapid during 
early life (from 15 to 25 years old). Trees from 10 to 12 inches in diameter 
are from 40 to GO years old. Probably it does not attain an age of over 100 or 
150 years. Further study of its longevity is needed. 

RANGE. 

Throughout Coant Mountainn of southern Oregon, of California, and also in southern 
CuHcndos of Oregon and northern California Sierras. 

Orecjox. — Southwestern part south of McKenzle River, and eastward to western slopes 
of Cascades, where It occurs at 1,(K)0 to li.OOO feet elevation. 

i^ALiFouNiA. — Klamath National Forest, at about 5.000 feet; Trinity National Forest, 
above .'t.ooo feet, extending eastward to Shtista and Whiskeytown (near Redding) and 
southward throughout the coast ranges. iSiskiuou County: East slope of Scott Moantain, 
betwron (iazelle and Scott Valley, at about 4.000 feet, and thence to near sunamit : 
west slope of Marble Mountain Divide (xveat of Scott Valley), and thence Into Russian 
Creek basin, scarce on North Fork of Salmon River, especially west of Sawyers Bar; 
extreme western Siskiyou County (between Salmon and Trinity summits, on trail from 
forks of Salmon River to Hoopa) up to abput 5,400 feet. Humboldt Countj/: West slope 
of Trinity Mountain (east of Hoopa Valley) between 3,700 and 4,100 feet. In Trinity 
CouD*- ''^nyon Creek near Dedrirk. Hhanta County: Common on Sacramento River 

Jib- (westward also 10 or 12 miles, reaching Clear Creek), and sparinirly 

ory (Baird Switch) ; also along lower McCloud River near Balrd, north- 
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Roported from San Jacinto MountainH. Limited area on Mount Shasta at 4,000 to o.GOO 
feet, between Panther and Mud creeks ; eastward to Fall lUver. West slopes of northern 
Sierras, at 1,500 to 3,000 feet — occasionally to 4,000 feet, and southward to Yosemite 
National Park (?). Forest Hill (between forks of American River), at 2,500 feet eleva- 
tion ; north slope of Merced River (T. 3 S., R. 18-19 E.) in Sierra National Forest 
(north) ; Lake Tahoe National Forest, only near Lynchburg, at 4,000 feet, and on ridge 
above Horse Shoe Bar (T. 13 N., R. 12 E.) 

OCCURRENCE. 

Usually on dry, exposed, steep southeastern slopes, but often in deep gulches and pro- 
tected ravines. On poor, dry, rocky, or gravelly and sandy soils. Next to digger 
pine it is the least fastidious of its kind regarding soil moisture. Frequently forms 
extensive pure forests, especially in Oregon ; in foothills, it grows mainly in groups 
or singly, while In San Bernardino Mountains it is sparingly scattered in western 
yellow pine forests, with bigcone spruce, sugar pine, white fir, incense cedar, Coulter 
pine, and oaks. 

Climatic Conditions. — Endures seasonal temperature of from about zero to 95 ** F., 
with occasional heavy snows and an annual rainfall up to 45 inches. 

ToLERANCB. — Next to digger pine, the least tolerant of Pacific coast pines. 

REPBODUCTioir. — Abundant annual seeder, bearing cones at very early age. Seed with 
higli rate of germination and with very persistent vitality in cones, no matter how old 
the cones are. Old trees often bear over 3.5 pounds of seed. Few cones open except 
by the aid of Are, which is nearly always followed by abundant reproduction. Seed germi- 
nates in the moat barren soils, and seedlings are hardy from the start. 

Pricklecone Pine; Bishop's Pine. 
Pinu8 muricata Don. 

DISTINOniSHINO CHARACTERISTICS. 

Pricklecone or bishop's pine Is a little-known speclos which, on account of 
Its endurance of conditions most unfavorable to the growth of other pines, 
deserves the forester's careful attention. Ordinarily it Is from 30 to 60 feet 
high and from 12 to 20 inches in diameter; trees from 75 to 80 feet high 
nud from 24 to 36 inches thick occur rarely. Young trees in an open or scat- 
tere<l stand have dense, pyramidal crowns and short, clear trunks. Older trees 
under such conditions bear a dense crown rounded at the top. with stout 
tiranches still extending low to the ground. In dense stands. In which it fre- 
quently occurs, the crown is much the same, but shorter, and the trunk Is 
r-leaner. The bark, early broken even on young trees, is d€»eply furrowed and 
rougti, with dull purple-brown scales. The deep yellow -green foliage is con- 
spicuously dense on the extremities of the numerous brandies. The stiff leaves 
(fig. 24), 2 In a bundle, are from 3^ to 5^ inches long: usually .3^ or 4 inches. 
Leaves of a season's growth fall from the brandies during tlie second and third 
summers. The cones (fig. 25), specially characterized by tlieir indefinite per- 
sistence, are mature in August of the second season, when tlieir prickly scales are 
shiny and a rich russet-brown. Many of them o]Km and shed their seed in Sep- 
tember and October, while some of them remain closed for :i nuiuber of years. 
A singular fact concerning the persistent cones Is tlint they are rarely or never 
embedded In the stems of the trees, as In the case of other pines with i)erslstent 
cones. The stems of the cones are broken and slowly drawn or fon*ed from tlie 
wood by each year's growth pushing against the base of the cone, which Is 
sometimes lightly held by the living bark. Tlie st^inls (fig. 2ri. r/) are blackish 
or very dark brown, with a roughlsli surface. Seed-leaves, usually 5. Init often 
4. Wood, light yellowish-brown, rather heavy and hard, moderately coarse- 
sralned ; of no commercial use. 

LonGKVlTT. — ^Little is known concerning the longevity of this pine, which 
appears to grow rapidly in diameter for the first 40 or 50 years. Tree«< It^m 
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12 to 14 inches In diameter are from 7S to 80 yrors old. It Is probably a abort- 
lived tree, rarely exceeding 150 or 200 yean. Further study of lt« longevity Is 
desirable. 



nla roaxl fprIoq from Mendnrlnn Tountf lo San Lnli OMipo CouDtjr; tin 
illfornlu cooBt and Island, 
tii.— from Fort BrnR):. Mpoducldo Countj' rusnull; In widely aeparaled 
romalpB rolDt — north of Bbd FrancUro Hi;. fbdkIdk fntm mar Ma lerel M 



TBBBB OF THB PAOIPIO SLOPE. 



f«*e BDd eiteadlog at-jot 1 mile [nlaod; south of Sxu Frnocl 
orlb aide of Hucklelwrry HIU (near Slonterejl at ,^«M 
_..„Jlag oloDg coait to San Luto Obispo Vouaty 

LowBR CALirosBiA.— COM! betwwn BnBeimaa and Sun (jueutlu « 




68 FOREST TBEES OF THE PACIFIC SLOPE. 

dry. gravelly sand, In peat bogs, and grows also In cold clay soils. Occurs in pure and 
mixed stands. On sandy plains and gravelly slopes, in pure, crowded stands of slender 
trees. On cold clay soils, often with coast form of lodgepole pine and Gowen cypress: 
sometimes also mingled with live oaks, Douglas fir, California laurel, wax myrtle, and 
madrofla. 

Climatic Conditions. — Temperature of range rarely below 25* or above 96* F. Rain- 
fall, from 20 inches in north to 11 inches in south; snow almost onknown. Atmospheric 
moisture, high ; more than one-third of days cloudy or foggy. 

ToLEBANCB. — One of most tolerant pines ; frequently in dense stands with fairly heavy 
crown cover and soil with good humus. 

Reproduction. — Good seeder, bearing cones when quite young and about every year. 
Seed of high germination and with very persistent vitality (a number of years) when 
held in closed cones. Seeds shed tardily ; opening of cones hastened by fire, which is 
usually followed by dense reproduction. Aggressive, extending Its range particularly 
over cut and burned redwood lands contiguous to it ; then often replacing former forest 
by its dense growth. 

LAKIZ. LABCHES. 

The larches,* also called tamaracks, lose their leaves every fall, their branches 
l)ecoining bare in winter and In the spring putting forth new foliage. Their 
leaves resemble somewhat those of other conifers in being needle-shaped ; but 
they are really distinct from all the rest of our native cone-bearers in being 
produced in little brush-like bundles, from 12 to 40 leaves in each (figs. 26 to 
28), on all but the leading shoots, on which the leaves are scattered singly. The 
little bud-like spurs which bear bundles of leaves are really aborted or sup- 
pressed bran(?hlets, which, if drawn out by growth, would show their leaves 
diKi)osed as in the leading shoots. Male and female flowers- are borne singly 
on the same branches or twigs of the previous year's growth. The male, or 
I)ollen-bearing, flowers are small, rounded, or elongated yellow-green bodies 
about the size of a small pea, and are borne naked ; the female flowers, which 
produce cones and seeds, are also small, but are scaly. They are usually bright 
purple or red, and are accompanied by a bundle of leaves. 

The cones of larches mature in a single season and often remain on the trees 
for one or several seasons. Two winged seeds are borne under each of the thin 
cone scales. Larch cones open shortly after they are matured and shed their 
scM?d. Seed-leaves, 5 to G or 7. Succeeding these the young stem bears single 
scattoreil leaves, as do also the leading shoots of branches. This manner of 
leaf growth continues for several years, and then the seedling begins to pro- 
duce the adult clusters of leaves. 

The larches are iniiw^rtant forest trees. They produce straight, tall stems, the 
wood of which is strong, moderately durable, and especially useful for round 
and i>olo tiinhor. as well as for saw timl)er. 

At least three species of larch iidiabit the United States. One is found 
mainly in northeastern United States and the Canadian provinces, extending 
westward to southern Alaska. The two others inhabit the northwestern Ignited 
States, extending northward into Canada. A fourth si>ecies is probably confined 
to Alaska. 

Western Larch. 
Larijp occidentaUs Nuttall. 

DISTINa I ISHING CHAKACTEKISTICS. 

Western larch Is th(» largest and most massive of North American larches. 
Its straight trunks grow ordinarily to a height of from 100 to 180 feet and to 



" The name Larch (from Larix) is properly applied only to trees of the genus Larix. 
Diirlnp the Inst twenty-five years, however, "larch" has \\een. and still is, applied by lum- 
bermen and woodsmen to the noble fir, Ahie8 nobilifi. This tree Is a true fir or ** balsam "* 
""'' In no way directly related to the larches. The use of " larch " as a name for this 
*uJd be dlscoutlnued. It has led to much confusion. 
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long, narrow crowns witli more or I088 weeping branch<.*8. Middle-aged aud old 
trunks have reddisli cinnamon-brown bark, extremely thick (3 to 6 inches), 
deeply furrowed near the ba>*e of the tree, where the ridges are strikingly 
massive; 20 or more feet above, it is much thinner and less deeply furrowed. 
The exceedingly thick bark of old and of half-grown trees is a most important 
protection against fire. Very many large trees bear evidence of having passed 
through a numher of destructive forest fires without damage to their vitality. 
The bark of young trees and branches is thin, scaly, and dark or grayish brown. 
The color of the foliage, a pale yellowish green, becoming a bright lemon-yellow 
in late fall, distinguishes the trees from their associates. The leaves, flatly 
triangular and distinctlj' ridged or keeled on their inner face, are from about 
1 inch to nearly 2 inches in lengtlL In cross-se<*tion they show a single fibro- 
vascular bundle in tlie center and no resin ducts. The number of leaves in a 
duster, ranging from 14 to about 30, can not be dei)ended upon as a distinctive 
character. Tlie cones (fig. 20) mature in one season and are ripe early in 
August. They open soon afterwards and shed their seeds (fig. 2(5, a), which 
are light chestnut brown. By the eml of October or November the cones have 
fallen from the trees. Cones vary from about 1 to 1§ inches in length; their 
foot-stalks are very short. Cone scales usually with a dense coating of delicate 
whitish woolly hairs on the outside, below their centers. Seed-leaves, as a 
rule, 0. Wood, clear reddish brown, heavy, and fine-grained; commercially 
valuable. It is verj- durable in an unprotected state, differing greatly in this 
respe<*t from wood of tlie eastern larch. 

rx)NGEMTY. — r^ng-live<I, attaining an age ordinarily of from 3(X) to 500 years. 
while the largest trees are i»robal)Iy from (»00 to 700 years old. Trees from 16 
to 20 inches in diameter are from 2.50 to .*W0 years oUL Further records of its 
age limits are re<iuired. 

RANGE. 

IIlRh valloys and mountain Klopcs of southeastern British Columbia, northwestern 
Montana, northern Idaho, Washington, and southward to OreRon. 

WAsiiiN<:T<)X. — Mountains of northeastern part. Blue Mountains, and southern part on 
east side of Cascades. Not detected north of Omak Creek (eastern tributary Okanogan 
Uiver In north central Oregon, latitude 4S° 10'), nor in Cascades north of bead of 
Peshastln Crock (tributary Wenache River, latitude 47° 30'). Mount Rainier National 
Forest. 2,200 \o .'.r»00 foot on divide hotwoon Natchof: and American rivers: also on upper 
Natoln's. Tlotnii. upi.iT Vakinia. Atanuni. Klickitat, and White Salmon water8hi»ds. and 
on Mount Adams. Colvlllo National Forest, northward from Columljin River to 4.tXM) 
f»M't in Ki'ttI*' Raiiuo. (Jont'ral in Washington addition to Priest River National Forest ; 
Culunil)ia Uivcr in latitude 40" to V.)", aud on Kamiak Butte, near ruUman (eastern 
part State). Occasional stands In Blue Mountains of Wenaha National Forest, at 2,700 
to B.tMM) feet. 

()UK<j<>N.- lUuo and Wallowa mountains, and Cascades southward to head of Squaw 
Creek (T. H> S.. R. K., lat. 44^ 8'). Cascades, mainly on east side, hut extending 
across divide for sliort distance, alony: west side, from township 4, south (south of 
Mount Ilo<.d) i«> hi'ad of Cla<kamas River (T. S.). On north (at 2.000 feet to 4,600 
frot), oast, and south sid<'s of Mount Hood and southward, (m east side of Cascades, to 
Tamarack MDUiitain (T. (» S., R. !) K.) : \u>Tr v«'ry abundant. Found next on Me- 
tttlius Rivor ('I\ 12 S.. R. K.). southeast sides of Mount Jefferson, thence extend- 
ing soutliwanl to lioad of S4juaw Cn-ok (T. 10 S.. R. S) K.), the southmost limit now 
known. In Blue Mountains, on l)oth sides of north and south ran^s (Included in eastern 
division of Blue Mountains National Forest), at r).(»(Mj to (^000 feet; southward to head 
of .Tolin Day Riv^T. and W4'stward to township .'*»() east. Eastward through Wallowa 
Mountains to Big and Little Shot-p Crocks (T. 40 and 47 E., R. 3 and 4 S.) nearly to the 
Idalio lino. 

Tlu« (h'tailcd raii;;^ of western larch in Montana and Idaho will be dealt with 
in a later biillt'tiii. 

OC'CURBENCE. 

Mountain sinpos, preferrlnjr north and west exposures — stream bottoms, valleyn, and 
/fats; rare in cnnyoti bottoms and ou mouuiuVu sv\mmVV&. ¥1\saUimi^ Ui requiremeati 
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of soil moisttire; best In deep, fresh, porous soils, but thrives on low, moist sites and in 
dry, gTATelly soils. 

Sometimes forma pure stands, but usually in mixed stands. Its best growth is in 
northeastern Washington, northern Idaho, and northwestern Montana, where it often 
oecars In pure open forests in valleys and slopes. In the Blue Mountains of VVashington 
and Oregon, on typical flats. Here, also, areas of this larch and lodgppole pine are inter- 
spersed through the forest of Engelmann spruce, white and lowland flrs, and Douglas 
flr ; the sllTlcal characteristics of larch and lodgepole pine appear yery similar in yiew of 
common association. Of largest size at lower eieyations along Priest Riyer (Idaho), in 
mixture with western white pine, western red cedar, Douglas flr, western hemlock, Engel- 
mann spruce, and lowland flr. It is a more Important part of Douglas flr forests some- 
what higher up. where It Is associated also with lodgepole and western white pines, 
lowland and alpine flrs, Engelmann spruce, cottonwoods, and birches. In Bitterroot 
moon tains (northern Idaho), in pure stands or with slight admixtures of Douglas flr and 
western yellow pine. 

Climatic Conditions. — Seasonal precipitation, from about 20 to about 30 inches, 
with a moderately heavy snowfall remaining on ground until summer. Rains frequent 
in spring and fall, but summers hot and dry. 

TOLCBANCE. — Very intolerant of shade throughout life ; probably demands even more 
lilCht than western yellow pine. This Intolerance partly comitensated for by early rapid 
height growth, which carries it aboye suppressing heavier-follaged associates. Appears 
more tolerant on moist than on dry soils. In moist sites it grows in fairly dense stands, 
and is tall, with a clear bole, and Its lower branches are early kilted and dropped ; while 
im drier soils open stands or isolated trees occur with branches often n>tained to the 

RKPBODrcTioN. — A prolific seeder, but locally variable in seed production ; sterile 
periods of from one to several seasons are likely to intervene. Rarely t)ears seeds as 
early as the 2.'Sth year, but begins to bear prollflcally at 40 or .^>0 years. Seed has a 
fairly high rate of germination and moderately persistent vitality. The thin scales of 
ripe cones open and close very readily with alternate dry and wet weather, so that the 
period and the rapidity of seed dispersion vary somewhat with local climatic conditions. 
Usnally much seed Is shed on snow. Abundant moisture required for i^ermlnatlon and 
iprowth of seedlings. The chief competitor of larch Is lodgepole pine, both flndlng suit- 
able seed beds in burned-over areas with exposed mineral soil, whore tho kind of repro- 
duction depends upon whether larch or pine has seeded flrst. If lodgepole pine has the 
start, it shades out the more Intolerant larch. If both species start together, larch may 
preserve Its numerical Importance In the stand by more rapid growth. Its light foliage 
can not prevent the growth of the pines, or of spruce and firs, and tlu> typical occur- 
rence of larch In mixed stands Is a result. Favorite areas for pure lan'h reproduction 
are those so thoroughly burned over as to preclude the immediate heavy reproduction of 
lodgepole pine. 

Alpine Larch. 
Larij- lynUii Parlntoro. 

DISTINGUISHINd ('IIARA("rKKISTl<'S. 

The strictly nlplne habitat of Alpine larch Rorves very largely to distinfnilsh 
it from the Westeni larch, which it resembles in some featiirw. It is stunttHl in 
n|>pearance, from 30 to 40 feet hij?h and from 10 to 24 inches in diameter, with a 
Ionic, broadly pyramidal, pointe<l crown. Some of the branehes are very long and 
t>lic. forming an open uuHymmetrical crown. Somewhat larger trends are some- 
timeH found. A8 a rule, the ends of the brancluN turn upward, but fre<iuently 
thej' droof) c*onHpicuoaHly, while, in contrast with tlu» brittle brancbw of Western 
ian'lk tliey are tough and. withy. A notable <*haratter of the new branch sh<x)ts 
Ib their denize coatlnic of white, fine wool, which is retaim»<l. more or k»ss, for 
two HeaftoHH, and from which the trtn* gaineil the name of ** wiH)lly larch." 
TmnlcH are clear of hninches for only alnmt one-tbinl or one-half the tree's 
height, and, as a renult of exposure, are often crooke<l or l)ent. The bark of 
mature treea la rarely more than seven-eigbtbs of an inch thick. It is imlis- 
tlnetly furrowed: the Irregular, flat ri<lges of loose scales arc deep purplish or 
reddish brown. On young trees the bark is usually unbroken. until they are 5 
or « Inches in diameter. Previously it Is ashy gray, as are the crowu brauches 
of older tree*. Tbe foliage is distinctly light bUi\»\x-v;rw\\, U\tu\\\^\it\^\iV Xvawwv- 
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They are froni ubout li to 2 iuehes long (fig. 27). The bristly bracts that jiro- 
iect from among the <'one scales are a deej) imn)ie. The cone scales are deep 
pvri^l^i'^ and their margins have a fringe of tangled, fine white wool, as do, 
more or less, the outer surfaces of the scales. The seeds (fig. 27, a) are pale 
reddish brown. Seed-leaves, usually 5. Wood, clear red-brown or deep orange- 
brown ; fine-grained, heavy, hard, and tough ; suitable for use, but not used com- 
mercially. 

LoxGEvrrY. — Long-lived, attaining an age of from 400 to GOO years. Exception- 
ally large trees are doubtless (550 to 700 years old, or even older. Trees from 
It; to 18 inches in diameter are from 470 to 510 years old. Age limits imiKirfectly 
known. 

RANGE. 

Tlmlter line tri'i?. Continental Divide In wesiern AllM»rta and eastern British Columbia ; 
northern Montana and southward to head of Middle Fork of Sun Klver and I'end Oreille 
rasK; northern Idaho, and southwird to Nez Terces Pass and I^chsa-Selway Divide: 
i;ortheaMtem Washln^rton and Cascades of VVashlngtou and Oregon, southward to Mount 
llcKMl Ilan):;e still ImperftHrtly known. 

British Columbia and Alberta. — Eastern and western slopes of Continental Divide, 
at i\,Z*fiO to 7.000 feet, and northward to Mount Hector (near I^ggan) ; eastward to 
CsMcade In Bow BWer Valley, and westward to southern Selkirk Range (between 
Kuotenal Lake and head of St. Marys Klver, a brunch of Kootenai River) and Ctulton 
Kanice (near ToIacco Plains, between Continental Divide and Kootenai River), Just 
north of Canadian lK>undary. 

Washington'. — Both sides of Cascades and high mountains of northeastern part of 
State. Not detected in Blue Mountains, Olympics, nor In coast ranges. In Cascades, 
from latitude 49** southward, probably, throughout the range, but abundant only to bead 
of Icicle Creek (tributary Wenache River), at <>,()00 to 7.4<K) feet; on Mount Stuart and 
Wenache Mountains. On east side of Cascades, In Washington .National Forest, at 
5,800 to 7,100 feet; abundant north of I-ake Chelan at State Pass — about 6,000 feet at 
War Creek Pass — 6,700 feet, on divides both sides of Stehekin River from Lake Chelan 
to head of basin; south of Lake Chelan, on Pyramid Peaks at elevations between (5,000 
to 7.«MM) feet, and in Emerald Basin at 5.000 feet. 

Okbuon. — Bare in Cascades and southward to Mount Hood. 

The detailed ninge of this tree in Idaho and .Montana will be dealt with in a 
future iHiblicution. 

OCCURRKXCK. 

Timl>er line tree, of high mountain slopes and plateaus, showing preference for north 
ajcpects and often for passes and sheltered sides of crests, and for divides. Very mod- 
erate in soil requirements, in*owinK In rockiest soli and in (>revlces of nm^d }j:ranlte 
slopes, proTided there is abundant soil moisture. Occurs as scattered Individuals. In 
small, pure inroyes, or in open stands with white-bark pine, black hemlock, alpine fir, 
and Engelmann spruce. 

Climatic Coxditioxs. — Best climatic environment where there Is heavy snowfall, 
bejElnnlng early and remaining well Into the summer. Hardier than other alpine asso- 
ciates. In moist basins ascending higher and showing more vigor, while Its light foliage, 
compact, strong trunk, and firmly anchoreil root system enable it to withstand, without 
serious damage, the rigors of high and bleak summits. 

Tolerance. — Like western larch, very Intolerant of shade. 

BBPSODrcTioi*. — Little is known definitely of the sjM-dlng habits. Sometimes pro- 
ducer cones abundantly, but apparently at infnMiumt and Irregular intervals. Repro- 
duction in the United States generally poor, and seedlings or saplings are not numerous. 

Tamarack." 

Larijc laricina (Du Kol ) Kcx'h 

DISTINGriSIIINCi CIIARACTERI.STICS. 

In the far Northwest, where tamarack enters the Pncilir region, it is a small 
tref» often from i\ to 10 feet high and from 1 to .'» inches in diainoter. Kast of 



* Hln<v the manuMTipt <»f this bulletin went to printer Mr. W. l\ Wight has imhlislMMl 
the following new species ot iarch from Alaska. Ills \\lus\r;\\\vm v>l Uv* Ww \s \vvxv>- 
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the Canadiau Rockies and in the Great Lalies country, trees from 60 to 80 feet 
high and from 20 to 24 inches in diameter were once common, but are now 
much rarer, the largest trees being seldom over 50 feet high and 12 or 14 inches 
thick. It has a single straight, -slightly tapering trunk, and a narrow, sharply 
conical crown of slender, horizontal branches, which, during the first 25 or 30 
years, and in the usual dense stands, extend down to the ground. Later the 
trunks are clear of branches for one-half or two-thirds of their length. The 
thin, scaly bark is reddish brown, but outwardly more or less weathered to an 
ashy brown. Twigs of a season^s growth are smooth, and whitish at first, but 
In winter, dull yellowish brown. Mature leaves (fig. 28), scattered singly on 
vigorous leading shoots but elsewhere in clusters of about 12 to 20, are indis- 
tinctly triangular in cross-section — convex on the top side, with a ridge beneath — 
and about } inch to 1^ inches long. In cross-section the leaf shows 2 minute 
resin-ducts close to its outer edges. Cones (fig. 28) are matured in early 
autumn of one season, are pale russet-brown, as are the minute winged seeds 
(fig. 28, /), which escai)e slowly from the gradually opened cone-scales during 
late autumn or early winter ; probably the upright position of the cone prevents 
the rapid escape of the seeds usual from pendent cones. Seed leaves 5, sharp- 
pointed, and about ^ an inch long. Wood, pale yellowish brown; in larger 
trees, with rather thin layer of whitish sapwood; fine-grained or moderately 
coarse-grained, ac<x)rding as the trees are grown in dense or open stands; 
rather hard and heavy, and elastic, used commercially chiefly for i>oles and ties. 
Longevity. — The largest trees are from 150 to 180 years old, while trunks 
from 10 to 12 iuclies through are from 60 to 75 years old. Further records of 
longevity are desirable. 



duced here (flg. 28a>, together with hl8 description and note«. The writer has not been 
able to critically study the specimens upon which this species is based. In the absence 
of previous evidence to the contrary, a form of L. laricina has been held to be the larch 
commonly met with in Alaska. It is not at all unlikely, however, that the Alaskan tree 
is distinct, but the exceedingly close relationship of this tree with L. laricina, as shown 
by the form of the cone scales and bracts from specimens representing both species (figs. 
1^8 and 28a) suggests that further study should be made of these trees, especially in the 
field. 

Alaska Labch. Lariw aJaskenais Wight, sp. nov. 

".V small tree, attaining a maximum height of aboat m. and a diameter of 20 cm. ; 
leaf-faclclos at the ends of branches 3 to 5 mm. long; leaves pale green, 5 to 20 mm. 
long, about 5 mm. hroad, rounded on the upper surface, slightly keeled on the lower : 
cones borne at the ends of lateral branchlets 3 to 5 mm. long, ovpld or short-oblong, 10 
to 15 mm. long, to 12 mm. hroad ; cone scales slightly longer than broad, the larger 
ones 8 to 10 mm. long, 7 to 9 mm. broad, rounded at the apex, abruptly contracted toward 
the base ; bracts of the cone about one-third as long as the cone scales, ovate, acute ; 
flowers not seen. 

" Distribution. — Upper Kuskowlm River to the Yukon and Tanana rivers. 

** Tifpcspecimcn: No. 379,803, V. 8. Nat Mus. ; collected August 6, 1902, at Tanana. 
Alaska, by A. .T. Oolller (No. 117). 

'• Larix alaskcnsis differs from L. laricina in its usually shorter leaves, but more par- 
ticularly in its cones. The cone scales are longer in proportion to their breadth ; the 
bracts of the cone scales are ovate and without a projecting mucronate point at the apex, 
while L. laricina has bracts short-oblong to nearly orbicular in outline, and commonly 
emarglnate or lacerate on either side of a mucronate projection at the apex. From L. 
dahurica, the most closely related Asiatic species, it differs In its usually shorter leaves, 
in its smaller cones, with the cone scales less widely spreading in dried specimens, and in 
Its narrower cone bracts. 

'' Bcttrrcn the Yukon and Cook Inlet. — Upper Kuskokwlm, Herron, Augnst, 1890; 
Tanana Valley, oast of Cantwell River, Brooks & Prindle, August 27, 1902; Kaltag, on 
the Yukon, rolller. 1902 (No. 147); Tanana, Collier. 1902 (Nos. 117, 118); Weare, 
(leorKeson. 1900 (No. 0)." — Reprinted from Smithsonian Miscellaneous Collections (Quar- 
terly Issue), volume 00, 174, 1*1. xvii. rublished July 10, 1007.) 
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POHE8T TREES OF THE PACIFIC SLOPE. 
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mouth ; Kantishna River, one patch between bead and Toklat River ; Tolovana River, two 
patches on north tributaries ; Balcer Creek, one patch on head tributary ; Kuskokwim 
River, noted on its tributary Tonzona River. Also reported from upper Copper River. 

The detailed range of tamarack east of the Pacific region will be dealt with 
In a future bulletin. 

OCCUBRENCE. 

Most abundant in sphagnum swamps and muskegs, but of largest size on better drained 
margins of swamps and lakes, moist, porous benches, and bottomlands; thrives also on 
well-drained hillsides. In parts of British Columbia, characteristic of damp, cool, north 
siopeit. (rrows on shallow, moist soils of nearly every consistency, from stiff clay to 
coarse Band. Thrives on moderately retentive loums, especially those with rich leaf 
mold. Occurrence in saturated soil seems to indicate not a special requirement, 
but ability to exist where other species more tolerant of shade can not grow. It does 
not do well where its roots are constantly liubmerged. Near confluence of Tanana and 
Yukon rivers in Alaska it occurs in open scattering stands, while in its eastern range it 
forms rather dense, pure growths. At best, the crown cover is never very dense. Com- 
monly associated in mixed stands with black spruce, black cottonwood, alder, and willows. 
Other far northwestern associates have not been determined. 

Climatic Conditions. — With the widest range of all American conifers, it experiences 
greet diversity of climate. In the Atlantic region. It grows in a humid climate with 
frequent fogs and an annual precipitation of from 30 to 50 inches ; and seasonal temper- 
ature Is moderate— 30° or over 100** F. being rare. But in north British Columbia and 
Alaska it Is subjected to great seasonal ranges of temperature and to pronounced atmos- 
pheric dryness; temperature falls to —60* or —80° F. during winter and often goes 
above 100° F. In summer. The precipitation may be as low as 12 inches, and the growing 
season for tender vegetables may not exceed three weeks. 

T(»LEBAN('E. — Requires a great deal of light throughout life, and at no time endures 
heavy shade. 

REPRr>DrcTioN. — Frequent and abundant seeder. Some seed Is borne annually, but 
especially abundant production occurs about every 2 to 4 years. Seed have only moderate 
rate of germination and moderately persistent vitality. Young trees often produce 
cones when from 10 to 20 years old. Conditions favorable to germination and growth 
are fresh organic or mineral soil, with a protecting cover of spare grass or herbs. 
Seedlings require this slight protection at flrst, and then grow fairly rapidly In height, 
so that they persist in mixture with more tolerant but slower growing species of the 
same age. 

PICEA. SPRUCES. 

The spruces are evergreen trees with sharp-pointed, pyramidal crowns and 
conspicuously straight, tapering trunks. The branches grow in regularly dis- 
tant circles. Their stIflP, often very keenly jwiuted, single leaves have a char- 
acterlHtic spiral arrangement on the branches, to which those of each seas(m*s 
growth adhere for from about seven to ten years. All but two of the North 
American species have more or less distinctly 4-angled loaves. Of the cxcep- 
tionfi. one sjiecles has flat and only indistinctly 4-angled leaves, while the other 
sitecies has flat-triangular leaves. Male and female flowers are borne on the same 
tree and on twigs of the previous year's growth. Male flowers, pollen-bearing 
only, are drooping, yellow, bright purple, or rose-red, long or short cylindrical 
bodies (about three-fourths inch to 1 inch by one-fourth to one-half inch), 
while the female flowers, which produce cones and setnl, are erect, yellowish- 
green or bright red bodies of similar form, from three- fourths inch to about 
li inches in length by one-fourth to nearly three-fourths inch in diameter. 
The cones, which are matured In one season, are cylindricjil or egg-shaiK*d, 
always drooping or bent downward (flgs. 20-33). Most si^ruces bear their cones 
at the extreme top of the crown, while some bear cones only on branches of 
the upper half of the crown. After shedding their seed, in early or late fall, 
the cones either drop from the trees by spring or remain on the branches for 
a number of years. The scales of spruce cones are thin and without prickles, 
in contrast to the thick, strong cone scales of pines, which often have sharp, 
strong prIdLleB. The scales are flrmly attached, as in the pines, to a woody 
1518S— 06 6 
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central column. They never fall away until the cone is rotted to pieces. Two 
seeds are borne under each cone scale. The seeds are light and are provided at 
one end with a thin wing which enables the wind to disseminate them widely. 
Seed-leaves, sometimes 4, but commonly from 5 to about 15. 

The spruces are exceedingly . important forest trees. They yield superior 
saw-timber and the even-grained wood can be used for a great many purposes. 
For paper pulp the wood of these trees is unsurpassed by any other. Seven 
species are indigenous to North America, all of which are abundantly, or 
exclusively, represented in the United States. Four are distributed over the 
western half of the United States, and three range mainly through north- 
eastern United States and Canada, while two of these extend, almost entirely 
in Canada from the Great Lalce region, into Alaslca. 

Eng^lmann Spruce. 
Picra cngelmanni Rngelmanii.o 

DISTINGUISHING CHAKACTER18TIC8. 

In dense stands Engelmann spruce has a straight, clean trunk with a close, 
very short, narrowly pyramidal crown of small branches ; the upper part of the 
crown has exceedingly short sprays, forming a narrow spire. Such trees are 
from 80 to 100 feet or more in height, and from 18 to 36 Inches in diameter. 
Larger trees occur sometimes. Singly, or in an open stand, it forms a similar 
but longer crown, with drooping lower branches which may extend down to th^ 
ground. Such trees are usually from 60 to 80 feet? high with very tai^ering 
trunlss, and if exposed to heavy winds, the lower branches are often long and 
stout From all of the main horizontal branches hang numerous tassel-like 
side branchlets which give the tree a very compact appearance. At high altitudes 
it is often not njore than 2 or 4 feet high. A spike-like stem bears a few slwrt 
densely-leaved branchlets while enormously long branches spread over the 
ground from the base of the trunk. The foliage is a deep blue-green, on some 
trees with a decidedly silvery or whitish tinge. This silvery tinge is very 
marke<l on young trees; occasionally, however, large and moderately old trees 
still retain it. The bark l)econies scaly even on rather young trees. On 
maturer trunks it is thin, dark purplish-brown or russet-red, and outwardly 
composed of very loosely attached small s(»ales. The 4-angled leaves (fig. 2!>) 
are soft to the touch, usually alKuit nii inch in length, but often longer, and are 
spreading on young branchlets (fig. 20) which do not bear cones, while on cone- 
bearing twigs they are commonly crowdetl and of a shorter type; they are often 
crowded and curved so as to appear mainly on the upi)er part of the branchlet. 
The point of the leaf is characteristically short and flat; short leaves exhibit 
this more strongly than do the longer ones. A cross-section of the leaf shows no 
resin ducts. A disagreeable odor is eniittetl by leaves and young shoots when 
crushed. Young shoots are more or less minutely hairy and may remain so for 
al)out three years. The cones, which mature in a single season, are ripe by the 
middle or latter part of August. Most of them are borne near the top of the 
crown. By October the seed is usually all shed. Cones (fig. 29) vary greatly 

« Dr. George Engelmann did not name this tree In honor of himself. Parry (Trans. 
Acad. Scl. St. Louis, II, 122, 180:i) recognizinR that the tree had been referred by Engel- 
mann to Abiett nigra (another species), called it Abies Engclmanni, which proved to l)C i 
nomrn nudum. Later F:nRelmann (loc. cit., 212) cited Parry's name, and in doing this 
formed a now name. Picca cngcJmanni, which he credited to Parry. As a matter of fact, 
*nrry did not write Picea engclmanni, consequently Engelmann was the first publisher of 
'ca engclmanni, but certainly not with a knowledge that he must be cited as its author. 
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of high wind-swept crests, from 3 to 5 inches in diameter, are from 150 to 2(X) 
years old. Extremely large trees occasionally found would doubtless prove to 
be from 500 to 600 years old. 

BANOE. 

Yukon Territory and British Columbia to southern Oregon and through the Rockies 
Into New Mexico and Arizona. Rocky Mountains of western Canada from I*eace River 
southward through western Montana and Idaho, western Wyoming, eastern Nevada, 
Utah, western Colorado, New Mexico, and Arizona; westward to east slope of Cascades 
in Washluffton and to west slope in Oregon, extending southward to California border. 
In Canada, at elevations from 2,500 to 6,000 feet ; at 4,000 to 6,000 feet In Washington ; 
at 8,500 to 11,000 feet in Arizona, and at 8.500 to 12„')00 feet in Colorado. 

Western Canada (Yukon Territory, British Columbia, Alberta). — £!a8t slopes of 
Rockies in Yukon Territory westward throughout British Columbia south of I*eace River 
plateau (lat. 55** 45') ; probably only to inland slope of Coast Range, and not in more 
arid parts of southern Interior plateau nor on mountains above 6.000 feet. Northern part 
of British Columbia, on streams at 2.500 to 3,500 feet, reaching Babine and McLeods 
lakes ; northern limits not yet determined. Eastern limit at south is Cascade Mountain 
on Bow River (along Canadian I*aciflc Railroad). locally noted at I^aggan, Kicking Horse 
Lake, Rundle Mountain (near Banff), Lake Louise, Kamloops Valley (central British 
Columbia). 

Wahhinoton. — East slope of Cascades and northeastern mountains ; generally at 4.000 
to 6.000 feet elevation. Washington National Forest appears to be mainly on east side, 
at 4,000 to 6,000 feet ; in sheltered passes occasionally up to 6,800 feet and down to 
2,100 feet, as In Stehekin River valley, where it extends westward from an island about 
5 miles above I^ke Chelan to within 15 miles above Lake in lower edge of Abies amabilis 
growth. Other eastern limits are White River canyon (nearly to reserve line), Stamilt 
Creek (branch Columbia River south of Wenache River, long. 120"* 20'), and divide 
lietween Yakima and Columbia rivers (Kittitas County), at 4,.500 to 5,200 feet. Reported 
also on west side of Cascades on headwaters of Skykomish, Snoqualmie, Cedar, and 
White rivers. Mount Rainier National Forest, at 1,000 to 6,200 feet elevation ; Mount 
Rainier, at about 3,500 feet. Ix>cally noted as follows: Mount Adams; Elarly Winter 
Cre<»k; Bridge Creek, at 4,250 feet; Stillaquaralsh River below Sllverton; Chclan-Kntlat 
Divide, at 6,400 feet; peak southeast of Twlsp Pass; tributary Bimllkameen River near 
Windy Pass, at 6,125 feet ; Rattlesnake Creek ; head of North Fork of Entiat River, at 
7,0<H) feet ; Emerald Basin, south of Lake Chelan, at 5,.'>00 feet ; peaks south of Rainy 
Pass; HIate Creek; Falls Creek; Crater Pass, at 6,000 feet; Goat Mountain, at 4,800 
feet; Upper Klickitat River, at 4,200 feet. Colvllle National Forest, in basins and 
draws, above 4,000 feet elevation. 

Oregon. — Cascades southward to California line ; also in Blue and Powder River 
mountains ; In north, generally at .'{,000 to 5,500 feet, but at 5,500 to 8,000 feet, in south. 
In northern Cascades, mainly in groups on east side of range in canyons and on high 
eool slopes ; Kimilarly scattered also on west side of range, on streams down to 2,500 fet»t. 
Locally noted on Mount Hood, at 8,000 to 6,000 feet, and at Badger's Lake and Brooks 
Meadow, Wasco County. In southern Cascades, grouped or scattered on both sides of 
main divide in canyons and on damp slopes, at 5,600 to 8,000 feet; limited, on ea.<<t side, 
to few larger canyons and moister slopes, but sometimes, as in high country between 
Mount Pitt and Klamath Point, forming 75 per cent of stand in canyon bottoms — upper 
canyon of South Fork of Rogue River (T 34 S.. R. 5 E). Not on Umpqua-Rogue Divide, 
nor in Klamath Pass, but reported on Slskiyous (Ashland National Forest) at head- 
waters of Ashland Creok (T. 40 N.. R. IK); reported also from north end of Coast 
Range, near Astoria, at 3.000 to 6,000 feet. Blue Mountains, wide ridges and at heads of 
streams, above 3,000 feot ; John Day River : also in Powder River Mountains (north- 
eastern Oregon). 

OCCURRENCE, 

Tree essentially of high altitudes ; its presence controlled to great extent by supply of 
soil molstuic, demands for which limit its occurrence to high elevations or to land moist 
from springs, seepage, or overflow. Lower range limited to moist canyons or to pro- 
tected north slopes, while on other exposures It finds suitable soil moisture only at 
higher altitudes. Owing to lower temperatures and less intense light at north, favorable 
moisture conditions occur (here at lower elevations than in south; hence the gradual 
lowering of altltudinal ninge from 8.r.(M) to 12.000 (south) to 6.000 feet (north), with 
increasing latitude. This variation is not consistent throughout the range, but Is often 
InflueniMvi by IcK'al climatic factors. Of merchantable size at middle and lower levels; 
stunted or depressed at timber line. Shows little preference of soil. If sufficiently moist 
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GruwK fairly un dry soilH, but usually gives way on porous soils to lodgepole pine, Douglas 
fir, and to other trees requiring better drainage. Does well on retentive, fine, loamy soils, 
but attains best growth on deep, rich soils of gulches and river valleys. A shallow root- 
system enables it to grow on thin soils of slopes and on wet margins of rivers, lakes, 
and swamps. Forms extensive pure forests and also occurs in mixed stands. Pure stands 
are somewhat more frequent in south than in north, where it chiefiy meets trees of sim- 
ilar sllvlcal requirements but of less extended southern range. Most generally with 
alpine fir and sparingly with Douglas flr near its lower limits. In Blue Mountains of 
Washington and Oregon, with western larch, lodgepole pine„ alpine and lowland firs, and 
Douglas flr. In Washington, occasionally in pure stands, but usually with amabilis flr, 
alpine flr, Lyall larch, black hemlock, yellow cedar, and white-bark pine. In Cascades of 
Oregon, with alpine, noble, and amabilis firs, Douglas flr, black hemlock, and lodgepole 
pine. 

Climatic Conditions. — Subject to varied climatic conditions. Annual precipitation 
averages over 25 inches; is largely snow. Seasonal temperature, with a minimum in 
north of approximately 40° F., and maximum of about 95** F. in south. Daily range of 
temperature great at upper levels, but less at lower altitudes and on north exposures. 
Near timber line the growing season is about two months, and freezing occurs almost 
nightly, resulting in very slow growth ; while at lower elevations the growing season is 
about four months and frosts are less frequent, permitting a more rapid growth. 

Tolerance. — Very tolerant of shade, surpassing most of its associates in this respect ; 
endures years of shading and makes good growth when released from suppression. Owing 
to great tolerance, it forms close stands of many ages and preserves good forest condi- 
tions. Somewhat more tolerant in youth than in old age. 

Reproduction. — A prolific seeder over most of range. Heavy seed years occur locally 
at 3-year intervals. Seed with high rate of germination and persistent vitality. Produces 
seeds from about twenty-fifth year to an advanced age. Seeds germinate best In moist 
mineral soil ; seedlings rarely found in humus. Notwithstanding prolific seed produc- 
tion, seedlings are not generally abundant. They are most numerous In small protected 
openings in the forest. Low branches of Isolated trees also favor germination and 
protect seedlings, through which groups of trees are built up, and which combine with 
other groups to form continuous stands. 

Sitka Spruce; Tideland Spruce. 
Picea sitchensis (Bong.) Traiitvetter and Mayer. . 

DISTINGUISHING CHARACTERISTICS. 

Sitka spruce growing in dense stands is tall, and has short thin open conical 
crowns of small branches and long clean trunks of only moderate taper. In 
o]»eii stands, or as it occurs singly, it develops a shorter, but still tall, rapidly 
tai)ering stem with branches down to or near tlie ground. The crown is still 
open, narrow and sharp in its upi)er part, but very hroad at the bottom, where 
ihe huge branches are often 20 or 30 feet long. The branches have many hang- 
ing Blender side brancblets from \\ to Z\ feet long. It is a very large and 
massive tree when fully grown, attaining a height, exceptionally, of from 100 to 
180 feet, with a diameter of from 8 to 12 feet, 5 or 6 feet above ground. Still 
larger trees are reported. Ordinarily it is from 80 to 125 feet high and from 
40 to 70 inches in diameter. Forest-grown trees are clear of branches for from 
40 to 80 feet, or more. The bases of big trunks are swelled by enormous but- 
tresses. The bark is scaly on very young trees; on large trees it is thin (one- 
half inch thick). Is dark purple or deep reddish brown, and has big thin, easily 
detached scales. Twigs of the year are always smooth and dark yellow-brown. 
The foliage is a bright yellow-green. The bristling habit of the often keenly- 
|)ointed leaves, which stand out straight all around the branches (fig. 30), render 
it prickly to the touch. The leaves are flat, only very indistinctly 4-angled, 
stiff, and rather thick. The cones mature in one season, and hang down con- 
spicuously from the branches. They vary in length from about 2 to 4 inches 
i^fi^ 30). Soon after maturity, during early fall, their thin papery scales open 
and stied tbelr small seeds (fig. 30, a) in a short time. Most of the cones fall 
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saw timber, the large percentage of clear, straight-grained wood making it very 
useful and Important commercially. 

Longevity. — A very long-lived tree. It grows rapidly In height in moderately 
dense stands, and it grows very rapidly in diameter for several centuries when 
alone or in an open forest. I^rge trees attain an age of from 400 to 750 years ; 
such trees are from 4 to 6 feet in diameter and from 150 to 180 feet high. About 
800 or 850 years is probably the age of some of the much larger trees occasion- 
ally met Further study of its longevity is desirable. 

RANGE. 

Generally from sea level to 3,000 feet elevation in coaRt region (and inland about 
50 miles) from Alaska to northern California. 

Alaska. — Islands and sea slope of Coast Range from sea level to tlmberllne (which 
In the Panhandle, Is 1,800 to 2,400 feet and 3.500 feet on exposed sea slopes) and 
westward to west shore of Cook Inlet and north end of Kodiak Island. At Lynn 
Canal extending up to 2,600 feet (limit of erect tree growth) ; west of Lynn Canal, 
extending from sea level to 2.200 feet. From Dry Bay to Prince William Sound at 
400 to 1,600 feet, and on Prince William Sound, from about 300 feet. In gulches away 
from coast to over 1,450 feet on slopes facing the sound. In the interior of Kenai 
peninsula to an elevation of 1,500 feet. Extends around Kenal peninsula, along shores 
of Cook Inlet and Turnagain Arm, down west side of Cook Inlet — here scattered on 
lower shore and southward, in sheltered places, to Kukak Bay at bottom of Alaskan 
peninsula. Occurs similarly also In northern part of Kodiak Island, as far south as 
Vgak Bay, on east shore, and to Cape Uganuk, on west shore. 

British Columbia. — Islands and vicinity of coast, on western slopes of Coast Range, 
from about 3,000 to 4,000 or exceptionally to 5,000 feet ; summit between Cold- 
water and Coquihalla rivers, to 3,280 feet ; on Nicolume River, a few miles beyond the 
summit between that stream and Sumallow River ; on the west side of Spioos River, near 
the trail crossing, and up, again, to 5.000 feet, at Taku I^ass. On west coast of Van- 
couver Island, in Renfrew District, occurs up to 975 feet. 

Washi-voton. — Mainly at mouths of rivers and on bottomlands about Puget Sound 
and along the Pacific coast; also extending up valleys to the foothills of Cascades, 
sometimes to an elevation of 2,000 feet. In (West) Washington National Forest, scat- 
tered over river bottoms and benches below 2.000 feet ; on Mount Viero ( Whatcom 
County) ; In Mount Rainier National Forest, only on Nisqually River, at 1,800 feet ; 
at Orting (near Volghts Creek) ; in Olympic National Forest, only on Pacific coast and 
extending Inland about 30 miles ; In Soleduc Valley (at point 3 miles below Hot Springs) ; 
at a point 2\ miles south of Port Crescent, and ut Elmu, near Iloqulam River. 

Okegox. — In northern part, along the coast and up valleys to foothills of Cascades; 
south of Columbia River Valley, confined to coast. 

California. — At mouths of streams and in low valleys facing the ocean as far south 
as Caspar, Mendocino County. 

OCCURRENCE. 

Mainly from sea level to 3,000 feet ; altitudinal range determined chlefiy by soil and 
atmospheric moisture. Contrary to habit of other trees of this region, which go to 
lower elevations at north, this spruce reaches higher elevations at north than at south. 
Generally In moist, coast alluvial and sandy bottoms, along streams, and especially on 
moist slopes facing s^a. In north coast region it thrives on very thin, light moist soils ; 
also follows moist soils eastward and on mountain slopes. Best growth in constantly 
moist, deep rich soils, and In humid atmosphere. Deficient moisture occasions stunted 
growth. Quantity and quality of soil more important as soil moisture and the humidity 
decrease, and vice versa. Endures considerable inundation in coast flood plain, but 
usually grows a short distance from water's edge. 

Forms pure forests, especially at north, and occurs In mixed stands, most commonly 
with western hemlock ; associated also with redwood, western red cedar, lowland fir, 
yellow cedar. Pacific yew, black hemlock ; occasionally with Douglas fir, broadleaf and 
vine maples, Sitka alder, black cottonwood, willows, etc. Sitka spruce and western hem- 
lock are the chief components of Alaskan coast forests, where one or the other becomes 
dominant ; the spmce Is usually dominant on the coast, while hemlock holds higher ele- 
vations and areas away from coast. 

Climatic Conditions. — Climatic conditions of range very favorable to forest growth. 
Climate generally mild and uniform, especially through influence of sea and warm sea 
current from Japan. Precipitation heavy ; humidity high, and dense fogs abundant ; 
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changes of temperature, gradual ; Bummers generally mild and winters not severe. Nev- 
ertheless, average dally, monthly, and yearly temperatures and average annual precipita- 
tion and humidity vary greatly from southern limits of range in California to northern 
limit in Alaska. Precipitation ranges from about 20 Inches in California to over too 
inches in Alaska. The temperature drops to —35" F. toward north limit; while over a 
great part of range, notably at south, and along coast, light frost occurs and tempera- 
ture goes to zero. 

Tolerance. — Tolerant, but less tolerant than western red cedar and western hemlock. 
Seedlings endure dense shade, competing successfully with young hemlock. Endures con- 
siderable side shade in later life, but must have overhead light for best growth after 
seedling stages. Grows rapidly in height after first few years, and overtakes the slower 
western hemlock. Alone or in mixture it maintains a dense stand. I*ermanontIy over- 
topped seedlings or older trees remain stunted and grow but little, but If shade be dense 
and persistent they die eventually. 

Reproduction. — Prolific seeder, especially heavy seed years occurring at intervals of 
two or three years, while some seed is usually borne locally nearly every year. Seed with 
high rate of germination and of persistent vitality. Germination and growth of seed- 
lings best on any wet or constantly moist soil ; muck, moss, duff, or decaying wood com- 
mon to its habitat. Seedlings are sensitive to frost for first few years, but not in later 
life. Root system, shallow ; in moist ground running near surface beneath moss, duff, 
and other debris ; in drier soils, going deeper, when, for good growth, a deep, porous soil 
is necessary. 

Weeping Spruce. 

Picea hreweriana Watson. 

DISTINGUISHING CHARACTERISTICS. 

Weeping spnice is a little-known tree, and a comparatively recent discovery. 
It was i)ermanently brought to light in 1884 by Thomas Howell, but the first 
discovery probably, dates from 1803, when Prof. William H. Brewer, in honor of 
whom the tree was afterward named, preserved leaves and a branchlet from a 
weeping si^ruee tree growing at the west base of Mount Shasta, California. The 
species has not been rediscovered in that locality. Professor Brewer's si»eci- 
mcns can be likened only to those from weeping spnice, but the confirmatory 
evidence of cones, which were not collected, is required to make the identification 
sure. 

The marked weeping habit of its lower branches distinguishes this tree from 
its associates. It is thickly branched to the ground, forming a long-jwlntetl, 
conical crown. The trunk is greatly swelled at the base and tapers rapidly to 
the toi). The usual height attained is from 50 to 75 feet, with a diameter of 
18 to 30 inches. Trees 100 feet or more in height occur, but they are excep- 
tional. The thin, spike-like point of the crown bears short upturned branches, 
while on the lower crown the branches stand out straight, becoming more and 
more drooping near the ground. The unique characteristic of the middle and 
lower crown branches Is their numerous, very long, string-like branchlets, which 
hang down from 4 to 8 feet in length. These also have numerous pendulous side 
branclilets. Bark of large trunks is about three-fourths of an Inch thick, dark 
reddish brown, and with thin, long, firmly attached scales. The dense foliage 
has a somewhat bright but deep yellow-green hue. The leaves (fig. 31) are flat- 
tlsh and obscurely triangular, the sharpest angle on the lower side. Two resin 
ducts are shown on cross-section of the leaf near its upper border. The cones 
(fig. 31) mature in one season, shedding their seed late in September or in Octo- 
ber. Wlien full grown, and before oi)ening, they are dark purplish green; 
after shedding their scchI, they are dull russet-brown. They fall from the trees 
slowly, many adhering until the end of the second autumn. The seeds are dark 
chocolate brown. Seed-leaves, as a rule, 6. Wood, little known; |)ale yellowish 
to very light brown, rather heavy, and flue-grained. 



86 FOREST TREES OF THE PACIFIC SLOPE. 

California. — Several hundred acres on north slope of Slsklyous, at about 7,000 
feet, on head of small south fork of Illinois River, Just south of north boundary of 
California and near Waldo, Greg. South slope of Siskiyous (few miles south of last 
grove), on headwaters of small northern tributary of Klamath River, at 7,500 feet 
elevation. About 600 acres at head of Elk Creek (tributary Klamath River) on high 
peak 2 to 3 miles west of Marble Mountain, and 80 miles west of Mount Shasta 
(Siskiyou County, Cal.) ; elevation, a little below 8,000 feet; several hundred trees on 
north side near summit. Summits of Klamath Mountains; locations not determined. 
Trinity Mountains, crests of ridges; noted (in T. 35 N., R. 10 W.) at head of Canyon 
Creek from 7 miles above Dedrick (at 4.500 ft.) to lakes at over 6,000 feet, and near 
divide between Stewart Fork of Trinity River arid Canyon Creek, at 6,000 feet. Said 
to have been found in 1863 on Black Butte (north of Strawberry Valley) at base of 
Mount Shasta, but not seen there since. Headwaters of Parks Creek (tributary Shasta 
River), north slopes above 5,500 feet on north side of Shasta-Trinity Divide (T. 41 N., 
R. 6 W.) in Shasta National Forest. This is in neighborhood of the west Shasta sta- 
tion, and indicates that the early one may be found. Reported as abundant on north 
and east sides of Mount Shasta, but authentic records are lacking. 

OC'CUBRENCE. 

Steep north mountain slopes, ridges, and nl)out protected heads of mountain streams. 
Dry. rocky Rolls, but best on deeper, moist, porous soils. Forms pure, rather open stands 
on small areas, but is commonly associated with black hemlock, straggling Douglas fir, 
white fir, incense cedar, western white pine, sugar pine. 

Climatic Conditions. — Temperature moderate, rarely much below zero, or above 
100° F. Precipitation, from 20 to 60 inches, snow. Snowfall often 15 or 20 feet deep 
and remaining on ground more than half of year. Atmosphere humid through greater 
part of year. 

Tolerance. — Little is known of its silvlcal characteristics. Its dense foliage, and 
habit of retaining low side branches in rather close stand, indicates considerable tolerance 
of shade. 

Keproduction. — Information on its seeding habits and reproduction is lacking. It 
appears to be a fairly good periodic seeder, intervals of good production probably not 
less than two or three years. 

Black Spruce. 
Picca muriana (Mill.) R., S. & P. 

DlSTINC.l ISlIINfJ CHARACTERISTICS. 

Black apriK-o Is mainly an eastern and far northern species, included as a 
Paciflc tree because of its occurrence in the interior of Alaslca. Here it is a 
small or stunted tree, rarely over 12 to 15 feet high, and often only from 2 to G 
feet liigh ; elsewhere from 25 to 40 feet high and from 4 to 8 inches in diameter. 
Exceptionally it attains a height of from 50 to 80 feet and a diameter of 1 foot. 
The crown is characteristically ojien and irregular, extending to the ground 
except in middle-aged or old trees growni in a dense stand, in which the lower 
half of the crown branches are shaded out The branches are short, slim, and 
often distant from each other. In forms of this tree growing in wet marshes 
there are tufts of sliort branches only, or chiefly, at the top of the stunted stem. 
On less wet or moist ground the crown branches are more numerous. As a 
rule, the branches droop at tlieir ends, but sometimes they are peculiarly stiff 
and horizontal. The foliage is a deep bhie-gret»n, with a tinge of whitish, 
while the short leaves (fig. :^2) stand out on the branches. Bark of older trees 
is thin and compos^nl of small ashy-brown scales. The young twigs of a season*s 
growth are usually a pale russet-brown, coated with small hairs of similar 
i-olor. The cones (tig. :^2) are rijn* by the end of August, and within a few 
weeks afterward they sheil their small winged seeds (fig. 32, a) ; at this time 
they are a pale ashy-brown. Their habit of remaining firmly attached to the 
branches for very uiixny years furnishes one of the most reliable means of dte- 
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tinguishing this tree from its somewhat similar related species. The stems of 
tlie cones are very stout, firm, and curved downward or inward toward the 
branch. The open cone-scales are peculiarly stiff and resistant to pressure of 
the hand; but are easily broken if squeezed together. The seed is a deep 
chocolate brown. Seed-leaves, usually 6, about one-half inch long or shorter. 
Wood usually a clear, very light yellow. The common color of this wood, also 
of that of the white ^ruce and to some extent of the red spruce, with which it 
may be mingled sometimes as lumber, is not an entirely safe character to rely 
upon for identification. The color of wood from different individuals of the 
same species often differs greatly, so that it is easy to confuse it with tlie 
pale or yellowish white wood of the two other spruces. Black spruce wood is 
jnainly very fine-grained. Of the other eastern spruces it is the least important 
commercially, mainly on account of its small size. 

Longevity. — Doubtless a .moderately long-lived tree; average observed sizes 
are from 125 to 200 years old. Stunted trees growing in very wet situations 
and scarcely 2 inches in diameter are often from 50 to nearly 80 years old, 
but appear to be thrifty, considering the unfavorable situation. Further records 
of longevity are desirable. 

RANGE. 

Newfoundland to Hudson Bay and northwestward to Alaksa ; southward in Michigan, 
Wisconsin, Minnesota, and in the eastern mountains to North Carolina and Tennessee. 
Northwestern range very Imperfectly known. It Is probably much the same ns that 
of white spruce, but further accurate field observations are required to establish the 
coincidence of ranges. It seems likely that black spruce will prove to be far less 
abundant in Alaska than the white spruce. 

Canada. — Abundant in Great Plains, especially north of Rnskatchewan and on Beaver 
and Atbabaska rivers, extending westward to eastern slopes of Roclcies and southward 
to tributaries of Elbow River, 30 miles from Calgary. Northward, in Oreat Plains, 
through Peace and Mackenzie river valleys, to within 20 miles of Arctic Ocean and 
from mouth of Coppermine River (long. 116°) westward to Alaska. Crosses Conti- 
nental Divide into interior plateau of Rockies farther south than white spruce, 1)eing 
common on high plateaus of Upper Fraser and Blaclcwater rivers (lat. 5.'{°) and north- 
ward on Stikine. Dease, Liard, Frances, and Felly rivers. Almndnnt from Pelly River 
to McQuestion River (tributary Stewart River) at almut 3.500 feet elevation : at I)aw- 
Hon and westward on Yukon River and southward on White River to a point 212 miles 
from Its mouth. 

Alaska. — There are no definite records for Yukon Valley, over which this tree very 
probably extends, northward to south slopes of Rndicott Range, westward to Bering 
Hea, and southward to inland slopes of Pacific coast ranges. Records are avail- 
able for its occurrence on Cook Inlet, an arm of the Ciulf of Alaska. Here it occurs 
sparingly at about 2,000 feet elevation in swamps of the plateau on Kenai Peninsula, 
especially on Cbicaloon Flats, and In peat bogs at Hope, Sunrise, and Tyonek, on Cook 
Inlet coast. 

OCCURBENCE. 

Elasentially a swamp tree, characteristic of cold, wet bogs and margins of lakes ; grows 
occasionally on high, well-drained hillsides, but is less abundant here than in wet sites, 
and is small or stunted. Best growth in constantly moist, alluvial, well-drained soils, but 
most atnindant in wet soils. Depth of soil is not essential, owing to shallow root system. 
Grows on clay and heavy glacial drift, and sometimes even in sandy, hill soils, but of 
poor growth In such soils. 

In east, forms pure forests over limited and extensive areas, occurring also in mixed 
stands. In northwest, best growth In limited or small areas of pure stand in moist, 
well-drained alluvial bottoms of Alhabaska River, and in river valleys in Saskatchewan 
and north Manitoba. Valley of Yukon River, grows in wet localities, usually over buried 
fiaclera. Not common hnmediately on banks of the Yukon, but abundant In Pelly River 
drainage on swampy parts of bottoms, on moss-covered north slopes, and at heads of 
streams on low, broad divides. In mixture, associated with tamarack, black cottonwood, 
balm-of-gllead, aspen, willows, and red alder. 

Climatic Conditions. — ^At north, climate extremely severe, with low atmospheric hu- 
midity, small precipitation (sometimes not over 15 inches), great seasonal range of tem- 
peraturef and oecasional Btrong, drying winds. Annual range of temperature, rarely less 
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than laC F., not uncommonly falling to —60** F. In winter and sometimes above 1(»0° F. 
during iBummer. Growing season for tender vegetation is from about four months, in 
western British Columbia and eastern Alaska, to three weelcs on Bering Sea coast. 
Owing to' high latitude, sunlight is less intense during growing season, but of lon^ier daily 
duratioA than farther south. In winter, insolation is very weak. 

TOLBRANCB. — Very tolerant of shade, and recovers from suppression up to advanced age. 
In dense stands it produces heavy crown cover, and frequently shades out tamarack. 
Most tolerant on wet soils, which It covers with dense stands of slow-growing trees, and 
least tolerant in dry, well-drained situations, where It grows in more open stands. Re- 
tains side branches for a long time, producing clear trunks only in very dense stands. 

Reproduction. — Not a prolific seeder, although some seed Is usually borne locally each 
year; abundant seed production only at rather long, Irregular Intervals. Seed of moder- 
ately high germination and with persistent vitality. Germination best on constantly 
moist mineral and humus soils ; seed germinates well also in forest on decayed fallen 
trees, moss, and moist decomposed spruce leaf litter. Leaf litter in broadleaf forests 
not as a rule favorable to germination. Seedlings demand moderate shade for first one 
or two seasons. 

White Spruce. 
Picca canadensis (Mill.), B.. S., & P. 

DISTINGUISHING CHARACTERISTICS. 

White spruce is considered here because of its range in the Interior (at least) 
of Alaska. It is mainly a tree of the northeastern United States and of Canada, 
with a very wide distribution in the latter region. In Alaska white spruce 
varies, according to situation, from a stunted form from 8 to 20 feet high to a 
well-grown tree from 50 to 75 feet in height and from 12 to 20 inches in diam- 
eter; much larger trees occur on very favorable sites. Elsewhere it reaches 
from 80 to 100 feet or more In height, and from 24 to 30 inches in diameter. 
Trees 3 or 4 feet in diameter and over 100 feet high are rather rare. The tnink 
is straight, smooth, and clear of branches fbr one-third to two-thirds of its 
length, with a somewhat oiH»n, irregular, and widely pyramidal crown, the top 
of which, esiHH'ially in old trees, may Ik» rounded or flattened ; very often, how- 
ever, the tTowns are sharply pointed. The branches are long and thick, and com- 
monly curve down juid then ui)ward. A striking character of branchy is their 
numerous small, droophig side branchlets. The dense foliage Is also character- 
istic in its light blue-green color, which in some individuals has a distinct 
whitish tinge. This character has doubtless given the tree its widely recognized 
common name, "white spruce." Bark of trunks is thin (one-half inch thick) 
and is early broken into small, thin, pale, ashy-brown scales; the color varies 
greatly with the density of the stand. The 4-angled leaves (fig. 3ii) stand out 
all around the twigs, except at and near their ends, where they are massed on 
the upi^er side; those on the lower side are curvetl toward the upi>er ones. 
Twigs of a season's growth are dark yellow-brown ; as a rule they are smooth, 
but on the far northwestern forms they are apt to be finely downy. A notable 
character of the young shoots and leaves is the fetid, jiolecat-like odor they 
emit when bruised; foliage a year old or older gives off a much less distinct 
odor. This jwculiarity has given the tree its name of *' cat spruce.** The cones 
(fig. 33) rijx* by the end of the summer, shed their small light elay-yellow-brown 
seeds {'X^, a) in September. The i)endul<)us cones are lightly attached and usu- 
ally fall during autumn or by spring. After shedding their seeds the cones area 
light clay-brown, whereas just at maturitj' they may be light grass-green tinged 
with red or bright rosi^-rtHl. They vary from al)out 1 to nearly 2J Inches in 
length, but they are usually about If inches long. When open and dry the cone- 
scales are so thin and flexible that they can l)e squeezed together without break- 
ing them. Seed-leaves, alM)ut (J, very slender, and one-half to nearly three- 

"^rtbs of nil inch Jong. Wood, pale yellowish white, soft, very straight and 
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Wbstbbn Canada. — Crosses Continental Divide at Linrd River, reaching interior 
plateau and extending westward to eastern slopes of Pacific coast ranges and nortliwest- 
ward into Alaska ; southern limit now known is Stikine River, and seaward limits in Coast 
Ranges are Upper Stikine and Taku rivers, Shallow I^ke (north of White Pass, at 
about 2,400 feet), point near Divide at head of Chilkat River (at about 2,600 feet), 
and point at timberline (about 4,500 feet) on north side of St. Ellas Range. Common 
on rivers, islands, in sheltered valleys, billsldos, sometimes to tops of plateau (at 3,000 
to 4,000 feet) ; in valleys of Dense I^ake and River, and of Frances, Upper Liard, Yukon, 
Klondike, McQuestion. Pelly. and White rivers. 

Alaska. — Southward to Alaska Range, and on north slopes up to 3,500 or 4,000 feet 
elevation, but on south slopes, to 1,200 feet. Probably farther southward between 
Alaska Range and coast in valleys of Upper Sushitna and Copper rivers, reaching I'aciflc 
side of Coast Range only at Cook Inlet (long. 150**) : thence extending from shores 
of Turnagaln Arm up lower Sushitna River, on west side of Kenai Mountains, to Kenai 
Lake (alt. 2,000 feet) : southward on wcHt shore of Cook Inlet, about I^kes Clark and 
lUamna to southern limit of timber at base of Alaskan Peninsula (possibly Kukak Bay). 
Abundant westward on Kokhtul and Mulchatna rivers, extending to mouths of Nushagak 
and Aleknagik rivers at Bristol Bay. Western limit of range Is on Kuskokwim and 
Yukon rivers, near head of their deltas (long. 102**). Sea is reached again on north- 
eastern shore of Norton Sound nt mouth of Koyuk River, in Norton Bay, and at mouth 
of Niukluk River, in <>olofnln Bay. but limit turns eastward In northern part of Seward 
Peninsula, including only head of Bnckland River, and not entering Selawik River basin. 
Northward white spruce reappears throughout Kobuk River Basin, reaching sea on 
Kotsebue Sound, and reappearing still farther north on middle course of Noatuk River, 
here reaching its western and northern limit on west coast of Alaska (in about lat 68**, 
long. 163**). Extends eastward along southern slope of Endicott Range, between Yukon 
River Valley and Arctic Slope, on Koyukuk River and its tributaries, to about latitude 
07", toward the international boundary, and farther northward on Porcupine River 
and its tributaries, to alwut latitude ($8**: reappears in 'J\irner River Basin, on Arctic 
Slope, to about latitude 69", the northern lirait in Alaska. Northward on Alatna River 
(tributary Koyukuk River) to point 00 miles from mouth; northward on .Tohn River 
(tributary Koyukuk) at about 2,500 feet elevation, to point 25 miles south of pass at 
head, and in valley of Chandlar River to head. 

(H'( URBENCE, 

On rlvor Imnks, torraoi-H, dryish margins of swamps and lakes, and up ttdjact»nt sides 
of rldgen and hills. Most frequent on sandy loam soils with moderate moisture, but 
grows on very shallow soils from margins of swamps to tops of mountains. I.«argest in 
moist, woll-dralned. finely divided porous soil ; soils too dry or too wet produce dwarfi»d. 
slow growth. Forms pure, dense forests of large and limited extent and occurs in mixed 
stands. 

The principal timber tree in Yukon drainage, occurring in dense groves and belts on 
alluvial flats and on islands, but In mon* open stands away from the river. Toward 
north limit in Alaska, more and more dwarfed, small clumps growing commonly in 
gulches. Dominant tree in Kenai Peninsula of Alaska on drier situations, but replaciMl 
by black spruce in swamps ; in such localities always very scrubby. In north British 
Columbia generally forming extensive pure forests on rivers and lower valley slopes ; it 
often gives way to black spruce, tamarack, or cottonwcfods on flats and to lodgepole pine 
on dry terraces; at timberline. on inland mountains of north Canada, sometimes with 
alpine fir. Often in dense, pure groves and strips of forest; closely associated with 
birch, red alder, aspen, willows, and near streams with black cotton wood. On Kenai 
Peninsula, with black hemlock, balm-of-(iiIead, aspen, and western birches. Toward 
north limit in Alaska, more and more 8ul)ordInate to poplars, here single trees and small 
clumps l>elng scattered among birch and poplar. 

Climatic Conditio.ns. — With much the same range as black spruce, white spruce 
endures practically the same severe features of climate. 

Toleuance. — Tolerant of considerable shade, young trees maintaining a slow growth 
for many years under heavy crown cover. Marked in recovery from suppression, being 
surpassed in this only by black and red spruces. Retains side branches persistently; 
long, clear stems occur only 4n close stands. Thriving under light shade of poplars and 
birches, it often replaces these after fire or lumbering. 

Reproditctiox. — Moderately prolific seeder: considerable seed produced locally every 
year, while heavy seed production occurs at more or less regular, but long, intervals over 
parts of range. In New England, periods between seed years about eight years; seeding 
habits in Northwest not determined. Seed with only moderately high rate of germina- 
tion, but with persistent vitality. Moist, decomposed organic, or mineral soils 
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for good germination. Natural reproduction usually abundant under mature spruce on 
damp moss over considerable organic soil. Reproduces poorly on thick leaf litter under 
broadleaf trees. Moss-covered decayed logs favor germination, as does moist mineral 
soli near streams. Tolerance of seedlings permits them to thrive under a crown cover 
which shades out most associates. 

TSVOA. HEMLOCKS. 

The hemlocks are evergreen trees with soft, flat or rounded triangular leaves. 
Their branches grow at irregular intervals from each other. The slender ter- 
minal sprays droop gracefully, and the slender leaders droop or nod conspic- 
uously from the tops of the crowns. They are large trees with broad pyramidal 
crowns and long, only slightly tapering trunks, with the characteristically 
rough, hard bark narrowly ridged and furrowed. The bark contains tannin, 
which gives it an astringent taste, and when broken it displays a clear choco- 
late-red color. The leaves, which have small, thread-like stems, are spirally 
arranged around the branch, but by the twisting of their stems they appear 

to grow mainly from the two oinwsite and the upi)er sides of the branches; 
thus *forming, in one western species, very flat sprays. The leaves of hemlocks 
are peculiar in having a single resin-duct which is seen in a cross-section in 
the center near the lower surface. Leaves of a season's growth remain on the 
trees for about 3 to G years. Male and female flowers are borne separately. 
on different parts of the same tree on sprays formed the preceding season. 
The female flowers grow at the ends of the sprays, while the male flowers are 
borne singly from buds at the bases of the leaves near the ends of the branch- 
lets. Female flowers, producing cones and set^d, are small, greenish, scaly 
bodies, while the male flowers, pollen-bearing only, are small yellowish bodies 
attached by thread-like stems. The cones of the hemlocks mature in one 
fceason, and are comi)osed of thin overlap|)ing scales, beneath each of which 
2 winged seeds are borne; only the scales in about the central half of the 
(OueH, however, bear fertile seeds, those above and below this part being 
Imperfect. The small seeds are easily wafted by the wind and thus may be 
widely disseminated. Seed-leaves of our 8i)ecies, 3 to 4, and very short. 

Hemlocks are imiwrtant forest trees both for saw timber and tanbark. As 
yet their wood is of comparatively lower conmiercial value than that of the pines, 
flrs, and spnices, often as.sociated with hemlock. Unquestionably, however, the 
<'onimercial imiwrtance of hemlock wood will be grently increased as the sui)ply 
of other timbers, abundant now, is reduced. The true value of western hemlock 
timber has not been appreciated on account of its name, since it has been con- 
fused with the eastern hemlock, which produces wood of inferior quality. 

Four species of hemlock are indigenous to tlie Ignited States and iwrtiohs of 
C*anada. Two of these inhabit the eastern United States and the adjacent 
Canadian provinces, while two are found in the l*acific forests. 

Western Hemlock. 
Tsuya heterophylla (Ilaf.) Sargent. 

DISTINGUISHING CHARACTERISTICS. 

Western hemlock is a large forest tree. Its tall, clean, smooth-looking trunks, 
fine foliage, and drooping branchlets distinguish it readily from associates. The 
trunks taper very gradually. Forest-grown trees have small narrowly pyram- 
idal crowns of slender branches, and are from 127) to ir>0 feet high and from 
2 to 5 feet In diameter. Occasionally, much larger trees are found. The bark 
of larger branches and young trees Is thin, finely scaly, and russet-brown, while 



that or old trunks Is about 11 to U iiKliea tlik'k. bard, ami ilt«ply rurra 
■ ridgcH are wide, tint, anil invgularly connected with one nnotber hyfl 
»'er (.Tons-rldBm ; II Ik dark nisset-brown, tinged with red. Tlio fnlUj 




deeji, Rlossy, and yellow-greeu, and clothes llic branchlets tbickly, but tlie ■ 
size of Ilie leaves pivea it ii tliin ni>p*aran(*. The leaves (flg:. 3i) i 
grow mainly from two omioslte Bides of the Urnnelilete — a sltI of comlH 
r:aD^iiieiit. They nre dat. );roDve<l iilHive, have a rounded vnA, and a i 
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thread-like stem, and are about one-fourth to seven-eighths of an inch long. 
The leaf-bearing branehlets, especially those of the season's growth, are more 
or less minutely hairy. The small, few-scaled cones nod from the tips of 
branch lets, maturing from the middle to the end of August. They open, rap- 
idly afterwards and usually shed their small, winged seeds during September. 
By spring most of the cones have fallen from the trees. The cones are from 
about three-fourths inch to sometimes nearly li inches long, and when open are 
reddish clay-brown (flg. 34). Cone-scales, peculiar in being sharply narrowed 
from about their middle, are faintly downy on their outer surfaces. The seeds 
(fig. 34, a) are light brown. Their comparatively large wings enable the wind to 
carry them to a considerable distance from the parent tree. Seed-leaves 5, 
pointed, and about one-fourth inch long. By the third year seedlings produce 
foliage like that of the adult tree. In the dense, moist forests in which this 
tree grows best its numerous seedlings grown on moss-covered stumps and 
logs — often high in the air, and even in the moss on living trunks — are a 
familiar sight. Not infrequently seedlings extend their roots through or over 
their host stumps and decaying logs into the soil and become firmly rooted; 
many others, unable to do this. die. The ability of this tree to grow throughout 
its life in the densest shade explains the often almost pure stands which have 
followed removal of the older forest in which hemlock was widely but only 
simringly represented. The hemlocks had covered the shaded ground with 
seedlings which later excluded other species trying to come in after the old trees 
were removed. 

Wood, fine-grained, pale yellowish brown, with the slightest tinge of red. It 
is rather light soft (works like soft pine), and very unlike the silvery wood of 
its eastern relative, which it otherwise resembles. The unfounded prejudice 
against western hemlock wood is exceedingly unfortunate, for in its best grades 
it is useful for many of the better commercial purposes, while its bark yields 
a much higher i)ercentage of tannin than does that of the eastern hemlock 
{Tsuga canadensis), so extensively used for tanning. 

LoNOEVTTY. — Very long-lived, growing slowly in height and diameter. Trees 
16 or 17 inches in diameter are 105 or 200 years old. Large trees are from 300 
to 500 years old, and it is believed that very much older trees will be noted. 

RANGE. 

I^ciflc coast region from Alaska southward to northern California ; Inland to southern 
British Columbia, northern Idaho, and Montana, and into the Cascades in Oregon and 
Washington. 

Alaska. — Islands and seaward slope of coast ranges westward to Cape Puget on west 
side of Prince William Sound; generally from sea lerel to timber line (3,000 feet on 
■oatheastern coast to 1,600 feet on Prince William Sound). Lynn Canal region, from 
elevations of 130 to 2.600 feet. South slope of St. Ellas Range to 1.625 and 2,700 feet; 
Yakutat Bay, up to 2,200 feet on Mount Tehenkof (east end of bay), gradually dropping 
to sea level at Disenchantment Bay (head of Yakutat Bay). Coast from Dry Bay 
to Prince William Sound, up to 400 feet, and to 1,600 feet; on coastal plain, hillsides 
facing open water and valleys of streams, sometimes extending inland 3 to 5 miles, 
as at head of Cordova, Gravina, and Fldalgo bays. 

Bbitish Columbia. — Islands, Coast Range, and inland up river valleys to limit of 
abnndant rainfall, from sea level to 2,000 or 3,000 feet elevation. Reappears eastward 
In Gold and Selkirk mountains, reaching 3,500 to 5,000 feet. Up Dean Inlet and Salmon 
Blver to point 18 miles from sea and to elevation of 600 feet; appears still farther in- 
land, in Coast Range, sparingly on lower part of Iltasyouco River (tributary Salmon 
River). Inland 63 miles on Homathco River (flows into Bute Inlet) to an elevation of 
2^20 feet. In lower Fraaer River Valley eastern limits nre Uztlihoos River (north- 
eastern branch of Anderson River), at point 6 to 10 miles east of Eraser River, and sum- 
ait between Coqoihalla River (eastern tributary Fraser River) and Coldwatcr River. 
Akmidant on sontbwest coast of Vancouver Island, reaching elevation of 975 feet about 
Port Renfrew. Extends into Gold Range (from eastern Washington) and into Selkirk 
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Mountains (from northern Idaho), stretching northward to Canadian Paciflc Railway 
line (possibly farther), reaching 5.000 feet on west slope of Selkirk: while on east side, 
which it ascends to sammit, Its first abundant appearance Is on Beaver Creek, at 3.500 
feet. Eastern limit Is Donald, on Columbia River, at 2,586 feet. 

Washington. — Throughout western part^ except on high summits, and generally extend- 
ing from sea level to 4,000 or 5,000 feet elevation ; westward to east slopes of Cascades ; 
more abundant on west side middle slopes of Cascade and of coast ranges than on coast 
or in depression between these ranges. Mountains of northern Washington and east- 
ward to Idaho, but not in Blue Mountains (southeastern Washington). Washington 
National Forest, common over west slopes of Cascades on 1)enches and mountain sides, 
up to 4,000 or 5,000 feet; on east slopes only in moist valleys, at 2,100 to 4,700 feet 
elevation on Stehekin River, Agnes, and Early Winter creeks, on headwaters of Kntlat 
and Wenache rivers, throughout upper Yakima and Chealum valleys and eastward to 
Chealum Lake. Mount Rainier National Forest, abundant on west slopes up to 5,000 
feet, but scarce on east slope on Tannum Lake and on head of Klickitat River. Abun- 
dant In Olympic Mountains up to 4,500 feet elevation. 

Oregon. — Throughout western part, up to about 5,500 feet, and down to sen-level on 
coast, but not on borders of Columbia River where it crosses Cascades nor in Willam- 
ette River Valley below 1,500 feet ; extends southward in Cascades to Lake of the Woods 
(T. 38 S., R. 6 E.) and on Coast Range to California. Cascade National Forest 
(North), abundant west of range, nt 1,600 to 4,800 feet, but on east side confined to 
headwaters of rivers and occurs only for a short distance south of Mount Hood to Bea- 
ver Creek and Warm Springs River (T. 6 S., R. 9 E.) ; south side of Mount Hood, up to 
Government Camp, at 3,600 feet, and north side from 3,500 feet northward to point 22 
miles from Columbia River. Farther south in Cascades, scattered over west side only, 
south of Mount Thielson, occurring at elevations of 5,200 to 6,000 feet only on north 
and south slopes of Umpqua-Rogue River Divide, Huckleberry Mountain, headwaters of 
Rogue River and Big Butte Creek, Mount Pitt, about Lake of the Woods, and sparingly 
on mountain sides and flats eastward to east side of divide south of the lake. Not de- 
tected In the Sisklyous. , 

Califobnia. — In fog belt on west side of Coast Range, and southward to between Elk 
and Alder creeks (Mendocino County), reappearing farther south sparingly In Marin 
County ; approaches to within one-half mile of coast in Del Norte County, at Crescent 
City and other points; eastward In Humboldt County to ridge east of Redwood Creek, 
at 3.200 feet : but Is farther from coast in Mendocino County, where it extends Inland 
about 20 miles, and at Mendocino, about 10 miles Inland ; generally on steep slopes of 
canyons and tops of ridges up to about 2,000 feet. 

OCCURRENCE. 

A tree of the middle, moist forest zone, from sea level to 7,000 feet elevation. 
More abundant on west mountain slopes than on east slopes, and avoiding dry in- 
land basins of Oregon, Washington, nnd British Columbia, but reappearing on west slope of 
Rocky Mountains. largest growth on lower slopes, flats, stream bottoms, etc., on west 
slope of Cascades and coast ranges of Washington and British Columbia. At higher eieva* 
tlons at South in Washington, Oregon, and California than toward Its north limit In 
Alaska : likewise, at lower elevations on coast mountains than In Cascades and on west 
slope of Rockies. With abundant atmospheric and soil moisture, it thrives on poor, thin 
soils and on any exposure, but l>est on deep, porous, moist soils. Soil and exposure 
become much more Important with decrease In moisture. Lack of soli and moisture pro- 
duce stunted growth, as do also high elevations, even with abundant moisture and good 
soils. In dryish poor soils. It seeks chiefly cooler, north situations. 

Usually subordinate in association with other trees, but often dominating, especially 
in Alaska, where occasional pure stands also occur. Generally scattered in patches, 
groups, or singly through the forest. In Alaska, with Sitka spruce, western red cedar, 
and black hemlock, and usually dominant. In Vancouver Island, British Columbia, Wash- 
ington, and Oregon, ciiiefly with western red cedar, yellow cedar. Sitka spruce, lowland 
fir, amabllls fir, yew, Douglas fir, western white pine, and lodgepole pine; while in north 
California it occurs with redwood. Its general and common associates are Douglas fir, 
western red cedar, and lowland fir. from the coast to the Rocky Mountains. Broadieaf 
and vine maples, black cottonwood, and red alder occur with It also at low elevations. 

Climatic Conditions. — Climate of range, in general, favorable for tree growth, being 
comparatively mild and uniform, with gradual changes of temperature, which is not 
extreme. Precipitation generally heavy and humidity high. However, average annual 
precipitation, humidity, and range of temperature vary considerably from California 
to Alaska and from Pacific to Rocky Mountains, and from sea level to limit of eleva- 
tion (7,000 feet). Average annual precipitation, from about 20 inches In CalifonUa and 
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Oregon to over 100 Inches in British Columbia and Alaska. Temperature occasionally 
— 35** F. on west slope of Rockies in north Idaho, Montana, and British Columbia, 
and also in parts of Alaska, but elsewhere, especially In coast regions south of 
Alaska, well above zero. This hemlock generally follows humidity and precipitation 
of the region. Precipitation and humidity decrease from the coast to the Rockies. 
Precipitation is much less on east side of coast ranges and Cascades than on the 
sea slopes; deficient in interior basins of Oregon, Washington, and British Columbia 
between Rockies and Cascades ; abundant on west slope of Rockies. 

Tolerance. — Very tolerant of shade throughout life, especially in seedling stages. In 
later life vertical light necessary for best growth. Allowed overhead light, it recovers 
remarkably well from long suppression and renews rate of growth. Prolonged sup- 
pression in dense shade greatly checks growth. Thrives in cool, open, humid places 
with abundant soil moisture. Maintains dense stands, alone, subordinate to others, or 
as dominating tree with equally tolerant or slow-growing species. 

Repboduction. — Very prolific seeder, reproduces itself freely everywhere under favor- 
able conditions. Produces some seed every year, but heavy seed years occur at irregular 
Intervals. Seed with moderate rate of germination and moderately persistent vitality. 
Germination excellent and growth of seedlings good on wet moss, humus, litter, decaying 
wood, muck, and mineral soils — the latter less favorable than moist vegetable seed 
bed. Reproduction abundant under dense shade of mature stands and also in the open 
on cut-over areas with favorable moist forest floor. Restocks burned over areas nt first 
only sparingly, where light-demanding Douglas fir, pine, larch, fir, etc., come in first. 

Mountain Hemlock; Black HemlGck. 
Tsuga mertensiana (Bong.) Sargent. 

DISTINGUISHING CHARACTERISTICS. 

Mountain or black hemlock, an alpine tree, has little general resemblance to 
the better-known western hemlock. Only the drooping slender branches and 
its bark suggest hemlock to the casual observer, by whom its foliage might be 
easily mistaken for that of spruce, or possibly of flr. Forest-grown trees have 
sharp-pointed, narrowly pyramidal crowns of slender, conspicuously drooping 
branches ; the upper third of the crown has very short drooping branches, while 
the exceedingly slender whii)-like leaders are gracefully i)endulous. Trees grown 
in tlie oi)en bear branches of the same habit down to the ground, rarely losing 
tbem for more tlian a few feet above ground, even in old age. Ordinarily, 
mountain hemlock is short, from 25 to 60 feet high and from 10 to 20 inches in 
diameter ; the trunk is often rather sharply tapering ; on bleak crests, it is only 
a few feet high or sprawling on the ground- Trees 75 or 80 feet high are not 
uncommon, while trees 100 or 125 feet high, with a diameter of 30 or 40 inches, 
axe sometimes met with. On high, steep slopes the trunks are strongly bent 
down the slope at their bases, in the form of a sled-runner. Heavy snows 
annually bend or crush the slender seedlings and saplings to the ground without 
killing them and later growth rarely straightens the bent stems. The bark is 
early broken and rough on young trees. That of old trees is about li inches 
thldc and dull purplish to dark reddish brown. It is deeply and narrowly fur- 
rowed ; the rough, hard, distantly connected ridges are narrow and rounded. At 
Mose distance the trunks have a blue-gray tinge. The dense foliage varies from 
a dark to a pale blue-green. Foliage of a season's growth is shed about the 
fbiuth year. The blunt-pointed leaves (fig. 35) are rounded and plump looking, 
In this respect unlike the flat leaves of other hemlocks, but like them the leaves 
hare small distinct stems. They clothe the branches all around, but appear 
tlilcker on their upper sides. The main branchlets are unique in having numer- 
ous abort, erect side branches ; both are minutely downy for several years. The 
are full grown in one season. They are usually so abundant as to almost 
the branchlets and to bend them down with their weight. Usually they 
pendalons ; very rarely, and chiefly on stunted trees in exposed 6ltv\iaA.Vo\i'&,\\i^ 
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axis (flg. 35). After the seeds are shed, usually late in September or October. 
the cones begin falling from the trees, and by spring most of them are down. 
The seeds (fig. 35, 6) are pale brown, with large wings which enable the 
wind to carry them for long distances. Seed-leaves, 4, and about one-fourth inch 
in length. Wood, very flne-grained, soft (considerably lighter than that of 

western hemlock), and pale reddish brown. It is without the silvery character 
of eastern hemlock wood. It is practically never used for commercial purposes, 
and locally only occasionally on the prospector's alpine camp fire. 

Longevity. — Believed to be a very long-lived tree, but much more study of 
Its age limits is requireil. Trees from 18 to 20 inches in diameter are from 180 
to 260 years old, while trees of high, wind-swept ridges ore from 00 to 80 
years old when from 5 to 7 inches in diameter. 

RANGE. 

Timberline tree. From the Pacific coast mountains of Alaska southward through the 
high Sierras of California, and to northern Idaho and Montana. 

Alaska. — Sea slope of Coast Range northward to neighborhood of Lynn Canal (In 
about lat. 60° ) . and westward to head of Yukla Creek on north of divide between Turn- 
again Arm and Knik Arm of Cook Inlet (lat. 61** 10% long. ISC). Commonly at eleva- 
tions of 2.000 to 4.000 feet, except when occasionally inhabiting cold sea-coast bogs from 
Sitka northward, and when descending to sea level at west end of its range on shores of 
Prince William Sound and Kenal Peninsula. Timberline In southeastern Alaska Is 
1,800 to 2.400 feet on exposed seaward slopes, but is considerably higher In protected 
Inland passes. About Lynn Canal dwarf trees reach 3,250 feet, or more ; westward, its 
npper limit ranges from elevations of 400 feet to 1,000 feet, and about Prince William 
Sound, at from 300 feet, in gulches away from sea, to over 1,450 feet, on warm slopes 
facing the Sound. On Kenal I'eninsnla. generally up to elevations of 1.200 or 1.6(K» 
feet, but follows Resurrection Bay across divide to Turnagain Arm, reaching 2.500 feet 
on Inland plateau. Occurs In following localities: Hot Springs (near Sitka), Baranof 
Island, and Yes Bay. at sea level ; Kuiu Island ; White Pass, at 2,888 feet, and from 
Inland to Shallow Lake, Long Lake, Chilkoot and valley of Chllkoot. Fort Wrangell. 

BaiTisH Columbia. — Higher sea slopes of Pacific Coast Range and Islands, generally 
at from 2,500 to 5,000 feet ; also abundant In interior of southern British (^olumbia on 
west slopes of Selkirk Mountains. All summits of Queen Charlotte Islands above 2,000 
feet, and up to 4,500 or 5,000 feet, especially those at head of Cumshewa Inlet. Eraser 
River Valley and inland on higher slopes above 2.700 feet to Silver Mountain (near 
Tale). Vancouver Island, at 3,000 to 5,500 feet elevation, especially on following sum- 
mits: Mount Benson (3,000 feet) ; Mount Mark (3..')00 feet) ; Mount Arrowsmith (5.500 
feet) ; Mount Edinburgh (3,250 feet) ; locally noted at Vancouver. Victoria, and Port 
Townsend. 

WABiiixaTON. — Both slopes of Cascade and Olympic mountains at elevations of 5,000 
to 7,000 feet, and on one peak of Blue Mountains, but not on Okanogan Highlands. 
Olympics, at 5,000 to 6,000 feet, and at following points : Hob Divide ; head of 
Bogachlel River, near pass to Jordan's Lake ; near Close Call Basin ; sphagnum swamp 
3 miles below Hot Springs; main head of South Fork of Skokomlsh River. Northern 
part of W^ashlngton National Forest (west side of Cascades), at from 4.000 to (timber- 
line) 6,000 feet ; east side of Cascades in moist valleys and passes at 3,100 to 6,400 feet — 
sometimes to 7.000 feet, as on slopes above Lake Chelan, and down to 2.200 feet, as in 
Stehekin River Valley and on east side of Stevens Pass (mouth of Great Northern Rail- 
road tnnnel). Southern part of Washington National Forest, at 2,600 to 7,200 feet ; 
most abundant at 4.000 to 6,000 feet in Skykomish. Tolt, Snoqualmle. Cedar. Green, 
White, Yakima, Wenache, Entlat river basins and of I>ake Chelan. Also at following 
points : Cascade Pass, at 5,421 feet ; headwaters of Stehekin River, at about 7.000 feet : 
pass between Montecrlsto and Index ; trail to Columbia Peak ; Skagit Pass : Bridge 
Creek. Mount Rainier National Forest, at 3,.'>00 to 7,500 feet with best growth at 4.500 
to 6,200 feet. In river basins on both sides Cascades. Locally noted as follows ; Mount 
Rainier, at 4,000 to 6,000 feet; Mount Adams, at 6,000 feet; Cascade Divide (3 miles 
north of Cowllts Pass) at 4,800 feet ; at point 2 miles west of divide at Cowlitz Pass, at 
4.750 feet; head of Summit Creek; Cowlitz River, at 3,6.'>0 feet; Dewey Lake (head of 
American River) at 5.300 feet ; main divide on head of Cispus River, at 5.200 feet. 

OUEOOiff. — Both slopes of Cascades at elevations <>f 5,500 to 7,(K)0 feet, and in Powder 
Blver Mountains (northeastern Oregon). Cascade National Forest (North), principal 
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tree at 5.500 to 7,000 feet — sometimes to 7,800 feet, and strangling down to 3,000 feet. 
Locally noted as follows: Mount Hood (timberllne) on head of East Fork of Hood River 
at 6,400 feet, and of Clear Fork at 5,100 feet, down on southwest side to a little below 
Government Camp (.3,600 feet) ; on north side to about 3,000 feet; Mount JcflTerson ; 
headwaters of Clackamas River, at about 6,000 feet ; Salt Creek : divide between Row 
River and Middle Fork of Willamette River. Cascade National Forest (South), abundant 
on both sides of Cascades and on Umpqua-Rogue River Divide ; on east side, at 6.000 
to 0,200 feet, and on west side, at 5,900 to 9,200 feet: best growth at 6.200 to 7.000 
feet. High summits of Siskiyous — also on north slopes of Siskiyou Peak, but not detected 
east of Cascades, in Klamath ranges. Ix>cally noted at Crater Lake (rim of Crater), 
down to near Pole Bridge Creek (6,100 feet), and on Mount Scott, up to 8.000 feet. 
Califobma. — Northern cross ranges and west side of Sierras southward to Bubbs 
Creek at head of South Fork of Kings River (lat. 36" 40'). probably also In Snn Jacinto 
Mountains," generally at from 6,000 to 11.000 feet elevation. On northern mountains 
from Siskiyous and Trinity Mountains eastward to ranges north of Mount Shasta and 
west of Butte Creek, including (ioose Nest Mountain, extending northward to the 
Oregon line, reappearing on Glass Mountain (boundary of Siskiyou and Modoc counties) 
at 7.500 to 9,000 feet, Siskiyous above 6,000 feet. Reported in mountains east of Cres- 
cent City (Del Norte County). Marble Mountain Divide (west of Scott Valley. Siskiyou 
County) on summit of pass (5,700 feet), and on higher parts of ridge. Trinity County: 
Canyon Creek, at point about 7 miles north of Dedrick, at 4.500 feet elevation, and 
northward to head of creek, here mingled with Shasta fir and weeping spruce. North 
part of Mount Shasta National Forest, at 7,000 to over 8.000 feet ; throughout southern 
part at elevations from 6,500 feet to timberllne (8,000 to 9.000 feet). Mount Shasta, at 
various points between 7,200 and 8,700 feet. Abundant on west side of northern Sierras, 
at 6,000 to 10.000 feet; less frequent in southern' part, and at 8.000 to 11.000 feet. 
In Lassen Peak, Plumas, and Diamond Mountain National Forests at elevations above 
6,000 feet and on such peaks as Lassen Peak, slopes near Drakes, Spanish Peak, and 
Mount Pleasant. Tahoe National Forest, Mount Fillmore and southward on all summits, 
at elevations from 7.500 to timberHne (about 10,000 feet), except on main divide between 
south end of Sierra Valley and north line of Slerraville Quadrangle (Sierra County) ; 
locally noted on Pyramid Peak (li miles above Fomls), near Ralston Peak, in Devils 
Basin (east of I^ramld Peak), and on high summits near Donner, at 7,500 to 8,500 
feet. Stanislaus National Forest, on summits at 6,900 to 9,400 feet. Here locally 
noted on divide south of North Fork of Mokelumne River (0 miles north of Bloods) ; 
Mount Reba (north Fork of Mokelumne River) ; near Wood's place (road to Kirk- 
wood). Placervllle Pass and adjacent peaks southwest of Lake Tahoe, at 7,500 feet 
to timberllne. Sierra National Forest, summits at elevations between 8,0(K) and 
11,000 feet, and southward to Bubbs Creek (tributary, South Fork of Kings River, 
T. 14 S., R. 33 E.), reaching east slope of Sierras at head of Owens River; lower part 
Kearsarge Pass, at north base of West Vldette Mountain and canyon between Vldette and 
Junction Meadows. Locally noted as follows: Mokelumne Pass (headwaters of Silver 
Creek and upper Mokelumne River) ; Tuolumne Meadows, at 9,500 to little over 10,000 
feet on White Mountain and Mount Conness. Ix>okout Knob, Lambert Dome, ridge 
between Dingley and Delaney creeks, old Tioga mine, upper Tuolumne Canyon, base of 
Unicorn Peak. Cathedral Lakes and Peak, head of Cathedral Creek, Lyell Fork of Tuo- 
lumne, at lO.i^OO feet; head Snow Creek (Mount Hoffman), aI)out May Lake, and south- 
west flank of mountain down to 8.500 (near Tioga road) ; near I^tke Tenaya ; head of 
Mono Creek and Pass; Sunrise Peak (between Tuolumne Meadows and Yosemite). at 
10,000 feet ; Tuolumne Dome, at 8.000 feet ; Snow Canyon (Yosemite Park) ; Kings 
Creek Mountain ; head of North Fork of San Joaquin River, at 8,000 feet, and on its 
tributaries Silver and Fish creeks, at about 10.000 feet; Bubbs Creek. San Jacinto 
Mountains, on Wellman Flat, at 7,500 feet. 

The detailed range of mountain hemlock in Idaho and Montana will be dealt 
with in a later bulletin. 

OCCURRENCE. 

Mainly at timl)er line, but in far north (it sea level. Southward, vertical range is 
determined by gradual ascent of favorable climatic and moisture conditions, until, at 
south, the tree is conflned to high, cold, moist, mountain slopes and valleys. Thrives in 
most well-drained soils, not too dry ; but best in loose, coarse, moist ones. 



* This remarkable extension of range is supported by a photograph of a large tree 
taken in 1809 ( ?) by T. P. Lukens. It Is hoi)ed that this record may be fully verified 
later. 
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Best stands on flats, gentle slopes, beads of moist valleys, or in sheltered ravines 
(below Crater I^ke In Cascades of southern Oregon). Decidedly prefers north exposures, 
doubtless on account of less beat and greater soil moisture there. Exposed high slopes 
least favorable to b^t growth ; although often abundant there. It Is usually stunted. 
Commonly In limited pure stands and In mixture. At north, with Sitka spruce, western 
hemlock, and alpine flr. Southward, at high altitudes, with white-bark pine, alpine fir, 
Ljall larch, Engelmann spruce, while grand fir, lodgepole and western white pines are 
also occasional associates at lower elevations. Large pure stands are uncommon, but 
rather extensive forests with 85 per cent of hemlock are occasional. Pure patches are 
frequent on north slopes. In southern Alaska and British Columbia, with spruce, firs, 
poplars, and birches. At high altitudes in California, often in groups with patches 
of white-bark pine ; lower, commonly with California red fir and lodgepole and western 
white pines. * 

Climatic Conditions. — Endures severe alpine climate. Dally and seasonal ranges 
of temperature great, owing to intense sunlight and rapid radiation of heat at night. 
Rarity of air. together with frequent high winds, cause rapid transpiration, which is 
modified somewhat by increased humidity due to low air temperature. Precipitation, 
large ; chiefly snow, which often buries trees. Snow comes early and stays late ; melting 
slowly, it supplies moisture throughout the short growing season. Rains are rather fre- 
quent in spring and fall, but summers are usually hot and dry, especially on south 
exposures. 

ToLEBANCB. — Very tolerant ; excepting western hemlock, surpassing all associates in 
■hade endurance. Its dense shade, almost excluding light from ground, usually prevents 
growth of seedlings, even Its own, which appear to require more light than the heavy 
shade of mother trees affords, but which thrive under lodgepole pine, flr, etc. Seedlings 
and saplings bear long suppression, and rarely die under it. Trunks are not cleared 
readily, even in dense stands ; dead branches usually persist or leave short stubs which 
form loose knots in timber. 

REPRODrcTioN. — Prolific seeder, producing cones when about 20 years old ; seed Is 
borne annually, but not every year is a good seed year. Seed has only moderate rate of 
germination, and its vitality Is rather transient. With suflSclent moisture, seed ger- 
minates on both humus and mineral soils, but apparently better on latter. Seedlings 
grow better in moderate shade and moist humous soil than in full light. 

PBEUDOTSUOA. FALSE HEMLOCKS. 

The generic name of the false hemlocks indicates a relationship to the hem- 
locks, which they resemble In the distinctly formed leaf stems and In the habit 
and character of their cones. The resin vesicles of hemlock seeds are, how- 
ever, absent from the seeds of Pseudotsugas. The latter have small resln- 
pockets. or " hlisters," In the bark of young trunks and branches, in this respect 
being similar to the firs. Woodsmen and lumbermen know them as ** varieties " 
of ** flr " or " spruce," and even as ** pines." Properly they should not be called 
firs, from which they differ greatly In the character of their wood, foliage, and 
cones. The superficial resemblance of the wood of these trees to pine Is a 
popular reason for calling them pines, hut it is a i)erversion of the name, for in 
all respects the pines are totally different trees. 

False hemlocks are evergreen trees with dense, soft flat leaves. Their 
branches, growing In Irregular circles, form with their many side-branches wide, 
fan-like, densely follaged sprays. The rough, very thick-barked trunks are tall 
and massive, and taper slowly. They have broadly pyramidal crowns, which in 
young trees extend to the ground. The flat, hluntish leaves, attached by dis- 
tinct stems, are spirally and singly arranged on the branches. They appear often 
to grow mainly from two opposite sides and from the top of the branch ; but 
lower leaves bend upward toward each side of the branch by a twist in their 
steam. Leaves of a season's growth remain on the tree about Ave or eight 
years. In cross-section the leaves of our si)ecies show two resin-ducts on the 
under margin near the edges of the leaves. Flowers of two sexes are borne 
singly on branchlets, formed the previous year, on different parts of the same 
tree. The female flowers are bristly, scaly bodies, developing into cones with 
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seed ; they are borne nearly or quite at the ends of twigs. Tlie male flowers — 
scaly bodies bearing pollen only — grow from the bases of leaves farther badL 
from the end of the twig. Most characteristic of the pendulous cones of these 
trees are their 3-pointed scale-like bracts, which protrude conspicuously from 

among the cone-scales (fig. 36). No other cones of native conifers, with per- 
sistent scales, have protruding bracts. The cones mature in one season, scxm 
afterward falling from the trees. Two winged seeds are borne under each 
cone-scale. Their small size and large, light wings permit the wind to dis- 
tribute them easily. 

They are trees (mainly one species) of the greatest commercial imix)rtaiioe^ 
and furnish the finest and largest saw timber of any native trees, if not of anj 
trees in the world. The slightly resinous, pine-like wood is most widely adapted 
for construction. Two native species of these trees are knftwn. One is dUK 
tributed more or less from the Rocky Mountain States to the Pacific coastp 
while the other inhabits the mountains of southern California. 

Douglas Fir; Douglas Spruce. 
Pseudotsuga taxi folia a (Polr.) Britt. 
DISTINGUISHING CHARACTERISTICS. 

Excepting the great sequoias of California, Douglas fir is the most gigantU 
tree of the Pacific forests. Under the best conditions for growth It or(linaril| 
reaches 180 or 190 feet in height and from 3i to (5 feet in diameter. Trees oi 
200 feet high and 8 or 10 feet in diameter are to be found, but I hey are ex< 
ingly rare. Under less favorable conditions, such as prevail outside of tttl| 
humid Pacific coast region, it commonly attains a height of from 75 to il<| 
feet and a diameter of from 18 to 30 inches; while in high, exposed situatioDi 
It is greatly stunted, often under 5 feet in height. The typical crown form 
young trees is a broad, sharp pyramid : the lower branches are straight 
drooping and the middle and higher ones trend upward, forming on the whole 
rather open head. All of the branches have numerous long, hanging 
branchlets, which are sometimes very long. In dense stands one-half or 
thirds of the lower branches are shaded out by the time the trees are 10 or 
inches in diameter. Under these conditions the crowns of middle-aged and 
trees lose much of their pyramidal form, and become roundetl or flattei 
The massive trunks, clear of branches for 80 or ICK) feet (in the Pacific region] 
are straight, and with only a slight tai)er. The ashy brown bark of yc 
trees, often chalky in ])atches, is thin, smooth, and but little broken, except 
the ground, until the trees are 12 to 14 inches in diameter. Later, and in 
trees, the bark becomes from 5 to 10 Inches thick at the base of tlie 
although higher up it remains much thinner. Sometimes very old trees hai 
bark from 18 to 24 inches thick. It is dark brown on the outside and clear 
brown within. It is often very rough, with deep, wide furrows and 
ridges, which are connected at intervals by narrower cross ridges. There 
great variation In the character and markings of the bark in dry and hi 
regions, and also in exposed and protected situations. Trees in exi)osed, 

— ■■ ■■■■■-■- ■-_ 

• Several authors maintain for this tree the name Ptfcudotauga mucronata { 
Sudworth. which the writer has shown to Im* lawfully antedated l>y /'. tarifoUa il 
Britt. For a full discussion of the basis of this decision, see Ball. 17, DIv. For. p. 
1808. 
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situations appear to have rougher and harder bark than those in the moist, 
deep forest. Trees of the high, very dry Interior mountain slopes, particularly 
young trees, may have soft, corlt-lilve, gray-brown baric. (This may well be a 
result of the excessively dry atmosphere, for one or two firs of that region have 
similar baric). Otherwise these trees are not difTerent from those with the 
ordinary bark. Mature foliage Is usually de(»p yellow-green. In th^ drier parts 
of its range Douglas flr sometimes has blue-green foliage of varying shades, 
especially in Rocky Mountain forms. This color is particularly pronounced 
during tlie early maturity of the leaves. J>>liage of a season's growth remains 
on the tree al)out eight years, when it is shed at irregular intervals. The leaves 
(fig. 3(J) are flat, slightly groovetl above and commonly blunt, or very occa- 
sionally pointed. Cones rij^en early in August and by Septeml)er they begin 
to open and shed their seed. A few wi»ek8 later the cones drop from the trees. 
The cones (fig. .'iO), whicli are cinnamon or reddish-brown, furnish easy and 
reliable means of identifying this tree. Their simplest distinction is the 3- 
pointed, trident-like thin bracts protruding from among tlie cone-scales. Cones 
vary from H to 4i inches in length, but they are commonly about 2i to 3 
Inches. The seeds (fig. 36, a) are dull russet-brown, with areas of white. 
Seed-leaves, about three-fourths of an inch long, are (> to 7. Wood varies 
widely in character and grain, wliich may be very coarse, medium, or fine. 
Coarse-grained wood is usually distinctly reddish-brown, the **red fir'* of lum- 
bermen. Fine-grained wood is a clear yellowish brown, the **yellow fir" and 
"Oregon pine" of lumbermen. The botanical characters of trees furnishing 
these dissimilar qualities of wood are the same, and there is no foundation for 
the popular belief that these woods come from two dlflferent "varieties" or 
"iq)ecies" of trees; indeed the two grades of wooil may sometimes be obtained 
from the same tree. For tlie first stage of from 50 to 10() or more years 
diameter growth is rapid, giving coarse-grained wood, while the later stages 
of growth are, as a rule, slower and give fine-grained wood. The invariable 
different in color between these two grades of wood is often attriliuted to the 
character of the soil, but this explanation ignores the fact that l)oth grades 
may come from the same tree. The true explanation is yet to be found. Grades 
intermediate between tliese are also conunon, esi^eciaily in trees grown outside 
of the humid northwestern range, from which the bulk of "red" and "yellow" 
timl)er is derived. Both grades are exceedingly imi)ortaut commercially, but 
the finer-grained, yellow wood is now l)eing worked up for the finest grades of 
finishing luml>er, for which it comi)etes with high<'lass pine. 

LoNGEVFTY. — Loug-llved. TnH»s from :» to 4 feet in diameter are from 150 
to 200 years old, while those from 4 to 8 feet In diameter are from 200 to 375 
years old. One tree feet through showed an age of 435 years. The ages of 
rare trees larger than this are probably from 400 to 500 years. 

RANGE. 

Western North America from British Columbia southward to central California, to 
northwestern Texas, southern New Mexico. Arizona, and northern Mexico. 

British Columbia. — Prom east side of Rocky Mountains westward to Paciflc coast 
and northward to Tacla Lake (lat. 55** 10') and Skeena Klver (lat. 54° 20') ; in south- 
<*m part, from sea-level to 6,000 feet ; farther north, at general elevation of country, 
but absent from valleys of southern part of central plateau, as also from higher parts 
of Rocky, Gold, and Selkirk Mountains. From Ro<'ky Mountains eastward to Calgary 
and Porcupine Hills; northward to head of Athabaska and Grand Fork Fraser rivers, 
but absent from Cariboo Range ; northward In Fraser River Valley to McLeods. Tacla, 
Bablne, and Francois lakes ; absent from headwaters of Salmon River, but on coast 
range northward to Skeena River. Northward on I*aciflc coast only as far as north end 
of Vancouver Island, not on coast archipelago, and rare on west coast of Vancouver 
Island. 
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Washington. — Abundant everywhere, except In Columbia River plains. West of 
Cascades. fi:enerally from sea level to 5,000 feet ; less frequent east of Cascades. Wash- 
ington National Forest (V/est) up to 4.000 feet, or occasionally to 6,000 feet ; Washing- 
ten Forest (East) at 1,100 to 6,000 feet. In Cascades, south of this reserve, up to 
5.400 feet. Mount Rainier National Forest, up to 5.600 feet ; on Mount Rainier and 
Mount Adams. Olympic Mountains, up to about .3,500 feet ; Blue Mountains, at 2,500 
to 4.000 feet ; on Kamiak Butte, head of (Grande Coul^ River, and in Nlsqually River 
Valley. 

Oregon. — Throughout western part, except in a few arid valleys : from sea level to 
6,000 feet. Cascade National Forest (North), sometimes up to 7,200 feet; eastward 
on Columbia River to Hood River : east of Mount Hood to within about 6 miles of 
Waplnitia (west of Deschutes River) ; north side of Mount Hood up to 3,800 feet and 
to Government Camp on south side. Occurs from Mount Hood to latitude 45°. here 
disappearing from east side of range. In southern Cascades, on TTmpquas, Sisklyous. 
and west side of Cascades, up to 6,200 feet ; east side of Cascades, at 4.300 to 7,000 
feet from Klamath Gap northward to Klamath Marsh Terrace ; Mount Mazama at 
4.500 to over 6.(K>0 feet. On north end of I'pper Klamath Lake and lava flows east of 
this lake, at elevations above 6,000 feet, and southward to Swan Lake Point, reappearing 
on divide at head of Lost River. ITnknoWn on Klamath-Deschutes Divide and else- 
where In Klamath Basin. On both slopes of coast ranges, but commoner on western. 

Calipoknia. — In northern mountains. Sierras, and southward to San Joaquin River: 
also in coast ranges to Santa Lucia Mountains. Throughout northwestern California 
eastward to Mount Shasta, and westward to the coast ; generally at 2.000 to 6,000 feet. 
Klamath National Forest, up to 4,000 feet. Eastward in Siskiyou County to east part 
of Siskiyou Mountains; Klamath River (few miles west of Hornbrook), near Klamath 
Hot Springs, ridge east of Shovel Creek, and eastward to near Picard (west of Klamath 
Lake). Extreme eastern limit; farther south, eastw^ard only to Goosenest Mountain (east 
of Shasta Valley and north of Mount Shasta). upp<g* McCloud River (south of Mount 
Shasta) and southeastward to Fall River (Shasta County), where east limits farther 
south are Mount Lassen, wMille western limits arc Sacramento River Canyon to or below 
Gregory, McCloud River to its junction with Pitt River, and 3 miles east of Montgomery, 
at 4,000 to 4.200 feet. Lassen County: Southern part eastward to Susan vllle. Mount 
Shasta, bottom slopes, except at north, up to- 5,500 feet. In Shasta, Plumas, Lassen 
Peak, and Diamond Mountain National forests, at 2,000 to 6,000 feet, on west slope of 
range. Northern Sierras, at 2,400 to 6,000 feet on wesfslope, or sometimes to 7,000 feet 
and down to 900 feet, as In (?hico quadrangle area (Including Butte County) ; not in 
Sierra Valley. Tehama County: East of Sacramento River from point 10 miles east of 
Paine Creek post-otflce eastward. Plumas County: Eastward to Grixzly Mountains 
(west of Sierra Valley). Butte County: Westward to Megalia and to 4 miles north of 
Bidwell Bar at 1,300 feet. tUnra County: Eastward to mountains west of Sierra Val- 
ley, thence westward to Vulia I*as8 (5,800 feet); west of Yuba Pass, westward into 
Yuba County, where west limit is on east foothills of Sacramento Valley at Campton- 
vilie an<i Oregon llllls, and in Nevada County at Nevada City, Grass Valley, and Colfax 
on Itear Riv<'r. I'Uuvr County: Westward to junction of Middle and North Forks of 
American Iliver : ejistward to beyond Blue Canyon and probably also above Emigrant Gap 
on main Sierra Divide, but not reported on east side of divide between Truckee and Lake 
Tahoe. Eldorado County: Westward to Placervllle, Pleasant Valley, and canyon of 
North Fork Crsumnes Ulver : ea.stward to Coloma in canyon of South Fork of American 
River, and to Echo (Tahoe Road), at 5.500 feet. Stanislaus National Forest, at 2,000 to 
5,500 feet, and chh'fly on and near Mutton Canyon, between Grlzxly Flat and Indian 
Diggins, and on Mill (^reek (tributary North Fork Mokelumne River). Amador County: 
Westward to point .'I miles east of Tine (jrove and Sutter Creek Canyon (northeast of 
Volcano), and eastward to beyoinl IMoneer. Calaveras County: Only in central western 
part on branches of .Mokelumne Ulv« r westward nearly to Rich Gold, Esperanza Creek 
(near Railroad Flat) ; not detected between Murphys and Big Trees nor in Calaveras 
Big Tn«' groves, hut It occurs on San .Vntonio Creek about 2 miles below Big Trees. 
Tuolumne County: Canyon of Middle Fork Stanislaus River from junction with Clark 
P^ork at .'.."ioo fi»et eastward several miles; between Big Oak Flat and Crockers, and 
thence eastward to .\spen .Moadow«», at 6.200 feet ; Iletch Hetchy Valley and Tuolumne 
Big Tree Grovi* sit 5.700 fret. \farip(,sa County: Westward to near Bull Creek (10 
miles east of Coultervllle and a few miles east of Wassama) ; eastward to Yosemlte Valley 
and Merceil River (head of Nevada Fall), at 6,000 feet. Glacier Point at 7,300 feet, and 
nearly to Chinquapin, liriclal Veil Creek, at 7,100 feet. Southward occurs on head of 
Stevenson Creek (tributary San Joaquin River) at elevations of 3,000 to 5,500 feet 
(Southern limit In Sierras i at tM)0 to 5,000 feet, or occasionally to 6.000 feet. In Stony 
Creek National Forest, at 2,(KM> to 5.000 feet, but mainly on west side of range, Tehaina 
County: Eastward along Paskenta Road to about 3,300 feet on east side of Coast Range. 
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Coluaa County: Northwest comer on Snow Mountain. Lake County: East nido of 
Coast Range to Long Valley, Upper Cache Creek, Clear Lake, and to point near Mlddleton. 
Common In Del Norte, Humboldt, Mendocino, Marin, and Sonoma counties (coast ranges) ; 
abundant westward to eastern margin of redwood belt, and sparingly through it, some- 
times to the sea. Del Norte County: Westward to Crescent City. Humholdt County: 
Sparingly among the redwoods north of Humboldt Bay : westward south of bay to Fern- 
dale and Bear River valleys, Petrolia, Upper Mattole River, Brlceland, and south slope of 
King Mountain. Mendocino County: Wostw^ard to Kenny, Westport, Mendocino Pine 
Barrens, mouth of Big River, and seaward gulches from Fort Bragg to (iualala. Flonoma 
County: Westward in north part to east edge of lodgepole pine belt (on coast) to 
point 1 mile from beach at Fort Ross, near mouth of Russian River, nearly to Bodega 
Bay. Meeker, and Occidental. Marin County: Westward to southern part of Inverness 
Ridge (Point Reyes Peninsula), line of North Shore Railroad, and valleys of San Ger- 
onimo and Lagunitas. Naya County: Mount St. Helena, up to 4..'^50 feet, and south- 
ward on ridge east of Napa Valley at least to St. Helena (town), and on ridge west side 
of Napa Valley to point south of and to a point little beyond Oakville. Mountains about 
San Francisco Bay: but not in Vaca Mountains (inner Coast Range). Oakland Hills, and 
Mount Hamilton, nor Monte Diablo ranges. Frequent in Santa Cruz and Santa I<ucla 
Mountains, at 2,500 to 3,000 feet, southward to Los Burros. Throughout Santa C^ruz 
Mountains from hills south of Ran Francisco and southward around north part of Mon- 
terey Bay to w^ithin a few miles of WatsonviUe, reappearing southward in Santa Lucia 
Mountains. 

The detailed range of Douglas fir in Idaho, Montana, South Dakota, Colorado, 
Utah, Texas, New Mexico, Arizona, and Mexico will be dealt with In a later 
bulletin. 

OCCURRENCE. 

Except at high elevations and at north limit, prefers north to south exposures and 
sheltered slopes, canyons, benches, etc., to exposed situations. In north, and ut high 
elevations, warmer south exposures are preferred, as heat, not moisture, becomes the con- 
trolling factor. Lower limit in drier regions determined by lack of moisture, and upper 
limit chiefly by lack of heat. At higher levels on east sides of ranges than on west sides, 
alao higher on south slopes than on north exposures ; but it is more abundant on west 
slopes than on east slopes, and likewise more frequent on north than on south exposures — 
except at north, where heat is the controlling factor. Adapted to a great variety of soils. 
Including nearly all with sufficient moisture, from border of brackish coast water to soils 
where only drought-enduring western yellow pine grows. Prefers fresh, well-drained, 
porous, deep, loamy soils, avoiding saturated, poorly drained, heavy soils, (iood soil and 
abundant atmospheric and soil moisture are necessary for 1>est growth, but with abundant 
moisture, quantity and quality of soil are less important, and vice versa. Grows faster 
and larger on poor gravels and sand in the humid Tuget Sound country than on best soils 
of Rocky Mountains with dry air and deficient precipitation ; likewise, not so large on best 
soils of drier California mountains, even though the climate is mild and heat and sunshine 
arc abundant for tree growth. 

Forms large pure forests and often nearly pure stands, but chiefly associated with 
nnmerous species of different habits. In (.'allfornia Sierras chiefly with yellow pine, 
sugar pine, white flr, and incense cedar, as also In Cascades of southern Oregon : while In 
California coast ranges it grows with redwood and tanbark ouk. In Oregon and Wash- 
ington, mainly with western hemlock, w^estern red cedar, lowland flr, western yellow pine, 
and on coast, with Sitka spruce, while in coast ranges and in Cascades It occurs with 
western white pine, western larch, and lodgepole pine. 

Climatic Conditions. — Climate varies from moist one of Northwest to dry one in 
parts of Interior and Southwest, and from the short growing season of high elevations 
to the long growing season of warm, humid coast region, and of the sunny Southwest. 
W^inter varies from rainy season, as in parts of TacUIc coast region, and an occasional 
■now storm and short cold snap followed by summer's heat, as in the southern Rocky 
Mountains, to more severe winter. of the Uockles northward to Interior Hrltlsh Columbia : 
in northern Idaho and Montana winters are long and temperature drops fnHiuently 
as low as —30*' or — 40* P. Average annual precipitation and relative humidity, extremely 
variable. Precipitation varies from over 100 Inches (Pugct Sound) to less than 15 
inches (dry interior and Rockies). Amount of precipitation diminishes from coast to 
Rockies and from British Columbia to New Mexico ; it Increases with elevation and Is 
less on east than on west side of coast ranges. Cascades, Sierras, and Uockles. Relative 
homldlty of air Is high where precipitation Is great. To sura up, this tree grows l>est 
In greatest abundanoe where precipitation and relative humidity of the air are greatest 
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Tolerance. — Moderately tolerant, becoming less so with npre ; endures more shade than 
western yellow pine, sugar pine, western white pine, and lodgepole pine, but less than 
western hemlock, western red cedar, white and alpine fir, incense cednr, Enprelmann, blue, 
and Sitka spruces. Tolerance varies with locality and region, l)eing greatest under con- 
ditions of best growth. Partial shade and shelter more necessary in early life where 
conditions of growth are less favorable. At moist north it thrives in the open from 
early youth, while in drier regions it prefers shade of weeds, brush, etc. Dense pure or 
mixed stands of the Northwest have clean trunks for al>out two-thirds of the length. 
while trees of open forests and In the Rocky Mountains are clean-trunked for only one- 
third their length, or, in scattered stands, carry branches almost to the ground. Trunks 
clean themselves slowly even in dense stands, which Indicates tolerance of side shade ; 
while young trees In danse stands grow rapidly in height, showing their need of overhead 
light. 

Reproduction. — Generally a prolific seeder, producing seed every year, with specially 
good local seed years at intervals of three or four years. Power of reproduction and 
seed formation nearly as great as that of yellow pine throughout its range of distribution. 
Seed with moderately high rate of germination at best, but often low, and with persistent 
vitality. Large quantities of seed destroyed by insects and eaten by birds and squf**rel8. 
Seed matured at about same time throughout range. Warm, moist, pure mineral soil. 
or.a mixture of the latter and humus, best for germination and development of seedlings; 
reproduction rare on thick duff or vegetable matter, but abundant in humid regions after 
layer has been burned off or broken up by logging; unburned, logged areas are comujonly 
restocked by its northern associates, western hemlock and red cedar. In drier eastern 
range burning over ground is usually unfavorable to reproduction, lodgepole pine, aspen, 
and others restocking burned areas. Under most favorable conditions, reproduction is 
extremely dense, an acre being said to carry over 80,000 trees about 3 feet high and 11 
years old, while a stand of 26-year-oId trees averaged 1,068 trees per acre, 45 feet high 
and 3i inches in diameter. Such reproduction is frequent in Oregon and Washington. 

Bigcone Spruce. 
Paeudotsuga macrocarpa (Terr.) Mayr. 

BiSTINGUISHING CHARACTERISTICS. 

Bigcone spruce, which is a little-known tree, Is distinct in appearance and 
conspicuous among its usually lower growing associates. It has l)een long con- 
sidered a variety of the Douglas fir, owing mainly to the identical, but larger. 
form of its cones and its. similar foliage. It is, however, distinct It is generally 
rather stunted in api)earance. The wide, pyramidal crown, oxteiullnp to, or 
within a few feet of, the ground, is oi)en and thin, owing to the fact that the 
branches grow from the trunk at very hmg intervals. Those of the lower part 
of the crown are exceedingly long, and horizontal, but somewhat drooi)ing at 
their extremities, while the short top branches trend upward. Characteristic 
short side branchlets, sometimes erect, droop from all of the limbs. The trunk, 
clear of branches for only a few feet, tapers rapidly from a thick base, reaching 
a height of from 30 to GO or, occasionally, 75 feet, and a diameter of from 14 to 
20 inches. The hark is early roughened at the base of young trunks. It is black- 
ish or deep red-brown, and, in old trees, from 2 to 5 or more inches thick near 
the bottom of the trunk. Deep, wide furrows and ridges, Irregularly connected, 
mark the bark characteristically. The thin-looking foliage is blue-green, with 
an ashy tinge. The somewhat curved leaves (fig. 37) grow on all sides of the 
branchlets, but by a strong twisting of their stems they api>ear to come out 
mainly from two opposite sides of the twigs. They are more or less pointed, 
but not prickly. Leaves of a season's growth remain on the branches from 4 to 
5 years — possibly longer. The cones (fig. .'^7), which are very distinctive, mature 
early In August, oi)ening by the latter part of that month or early In SeptemlK»r. 
and shedding their seeds. They vary from 3i to about 6 inches In length, and 
when open are rich dark brown. Some of the cones fall from the trees during 
the winter, but a good many remain for a year or longer on the branches. The 
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Imree seeds ifi^R. oT. « i jliv dscrk K-hncoiaxt^ hrcmjk ainl ^in;- «vn thi(^ «|Hvr siil^ 
which i-ootrast* «<T\^nriT with the doll, r«T sliirhily TViMi^h-hiv^^ n wi>*K^r *ttr 
face. Seed-k^TCJv usually tu but oft^en 7. ]>Miitt\l jind aN^il ^n hu-ii Km^, 
Wood, reddisb-bnciwu. fioe^jmiiDed. rather toui;h and haixl: :<£uit;iil4o fV^r «>vir)«<k 
lumber. Imt Dot used commercaally. An ext^xllniHy im|Hvrt;int Itxv f\^r incf>(^« 
ini: the protective cvrer on diy nx^untain s]t>pes of it* ramK" whcn^ f<»w otb<^ 
conifers are at home. 

LoxGEvmr. — Linle Is now known of the longevity of thU ti\v» l^*«Wy 
long-Iired. A tree 21} inches in diameter shi>we^l an api* of lrt> j^virs. IVnihl- 
less larger trees ud-aslonallT found would pn>ve to be from 2iX> t\> ^^> ^-^Nnrvi oKt 

RANGE. 

Soothem California, from eastern Santa Barbara l>untj and tiouthwwt^m cornw of 
Kern County to northern Lower California : ninire includes Santa I net, Kara, San Kafa^K 
Pine, San Eml»;:dio. Sierra, Liebre. Sierra Madre, San Bernardino, San Jaolnto, Santa 
Ana, Palomar, I'uyamaca, and San Pedro Martir mountains. Chiefly on north and «^Hf 
slopes and in canyons nearly tbroujshout the^ ranf;e». at elevations of X(^M^ to \iHW t^t, 
but often to 0.*JOO or 7.O0O feet, and down to l.(i(X> fwt In canyon bottoma. WcMem 
limits are Mission Canyon (alio%'e Santa BarbarA) in Santa Ynes Mountains, where tmo 
tree occurs at 1,500 feet, and Zaca Pealc. in San Rafael Mountains. North«Hrn limits an* 
San Emigdlo Mountains and south side of Tejon Canyon (west of Telmchipl Mountains t. 
Most common in San Gabriel and San Bernardino Mountains. Not freqtMmt In Santa 
Barlmra National Forest, but most abundant In MatilIJa, Cuyanm. SeM)>e, and IMru crtpek 
basins. Locally noted as follows : Mount Medulce, Biff Pine Mountain. I*tne Mountain. 
Piedro Blanco I*eak. near Pine Mountain Lodfre, south side of Sierra Liebro Ranne, and 
on mountain back of Fort TeJon. General in San Gabriel National Forest and Wtw^en 
about 3.000 and 5,000 feet ; locally noted on Mount Wilson, on Rublo Mountain» 
down to 2,200 feet, near Alpine Tavern, between 5.100 and 0,(MH» fe«M. and M«Mint Iiowe, 
at from 2,000 feet to summits. Common in San Bernardino National Fort«st, on UMh 
sides of range; on north side down to 1,500 feet, and sparinffly In pine IsMt and on 
plateau up to 6.000 or 7.000 feet, but lip only to ."t.OOO feet (»n south side. Not dntM<ted 
in Santa Monica Mountains west of Los Angeles. Trabuco National Forest, at 2.(MNI 
to .3.000 feet, in bottoms at beads of canyons in Santa Ana Mountains. Han Jacinto 
Mountains, northern and western slopes and canyon lM>ttoms, at H.OOO to A.AOO ffH*t : 
less frequent up to 0.000 or 7.000 feet. Forms 5 i>cr cent of forest in INilouiar Mountains 
(southwest of San Jacinto Mountains), and 10 per cent of forest In Balkan Mountains - 
few miles southeast, near Julian — while farther south it is very rare in (?uyumaca Moun 
tains. 

Lower CALiroRNiA. — Sparingly represented at 5.(M)0 to 7,(MK) feet on Mount Han 
Pedro Martir. 

OCCUBRKNCE. 

Scattered In cool ravines, gulches, canyons, over north slopes; approilmntely intsr* 
mediate in position l)etween chaparral \ye\t and western yellow and Jeffrey pine forest. 
This occurrence is often very irregular, owing to unfavoralile 1o<h1 conditions of sdII and 
moisture, and destructive forest fires. Generally on dry to fn^sh satifly or gravelly fiHim 
•oils, or on rocky, shailov ones, any of which are too dry for Jeffrey pine, western yei 
low pine, sngar pine, white fir, and Incense cedar, all common to the regiim. It avoids 
stream beds and other wet places preferred by Incense cedar. 

Pure small groups and patches, or single trr^w interH|HM-Mef| through pine lieii, I'hnpsr 
ral, and oak growth. Probably once occurreil In miirh larger, pure stsrids, whUJi were 
doalitless reduced by frequent fires. In pine lielt, ass<ic|at«^ with Conifer pin**, weHiern 
yellow pine, Jeffrey pine, sugar pine, incense reflar, snd whlt<* fir: tiefow this, fowmon 
with canyon and California live oalc. and Sf-attererl through ('hnpiirrsi ; extends into latter 
to limit of moisture conditions, and into pine Iflt as far as s<*v«'re f'llmst« th'T" tn*rmitm. 

Climatic Cosomoxs. — Preclpltatk-n insuinf'l<'nt now to NupfMirt smi*t6 forMtt rover. 
Average annual precipitation (chiefly rain In winter at low I<'v«ffM, snd snow sf high 
elevatloiisi from leas than 10 inches to :ih inches; snow melts while fslltfig, or mfm 
after, in range of this spruce: n-malns only nU^ve ir. Il<'latlv«' humidity. illi#'wl«^ vsri 
able and correspondingly low. Pr<*cipitat|/,n greater sf hi;rh I^v^'Ik than si l^nv ifti*^, nuH 
fnMttr OB vest than on east nld^ of crraAt mntc*^ facing dry IntTlor. Know fosy '-'/fst^e 
at opper Itaait as late as May and n« enrly an <ftit»\^r. V'tg *-t*fnnu/t% ^nr^tite rnlny ntmfftt 
(viBtcri* dtpnaltlag coosidefatrie moisture, r#>Bparatively speaking, 'm *:*ffi, 1*/T»m*j^ 
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slopes. Large part of precipitation and moisture from fogs never enters soil, but is 
quickly evaporated, only temporarily reducing general evaporation and transpiration. 
Summers long, hot, and dry ; occasional thunderstorms, hailstorms, or cloudbursts on 
higher mountains. I>ew generally unknown. July to October, inclusive, is dry or 
** danger " season, when there is great risk of forest flres, which are there very destructive 
and hard to control unless they bum out or meet some barrier. Once destroyed, forest 
cover is hard to replace. 

Tolerance. — Intolerant of shade except In early seedling stage; throughout later life 
requires full overhead light for best growth ; mature stands usually open, stems clear of 
branches for one-third or more of length, but occasionally limbed to ground in open and 
In chaparral. Seedlings come up and thrive in shade of live oaks and under seed trees. 
In open, moist, sheltered places. 

Reproduction. — Moderately abundant seeder, but cones are produced at rather long 
and infrequent intervals, though small amounts of seed are borne locally about every 
year. Seed of low germination, owing to large number usually Imperfect ; vitality per- 
sistent. Much seed eaten by rodents and birds. Reproduction generally very scanty, due 
probably to poor seed, loss by animals, and destruction by repeated past fires. Mature 
trees are protected by thick bark, but young growth Is easily killed by fire. Reproduc- 
tion commonly in leaf litter under shade and In vicinity of seed trees and under live 
oaks. Seedlings grow slowly at first, but, once well established, they increase rapidly 
In height, requiring more light. 

ASIES. FIBS. 

The flrs are evergreen trees with peculiarly conical, often very splre-llke, 
dense crowns of heavily follaged branches, which by side branching form wide, 
flat sprays. The trunks are tall, very straight, evenly and gradually tapered to 
one or two slender, straight leaders. Whorls of comparativelj' small branches 
grow from the trunks at regular distant intervals. Their sharply defined heads 
of dense, often very dark foliage and arrow-like stems distinguish them among 
all other trees. The trunk bark, before it is broken or furrowed by age, is 
marked by many blister-like resin pockets, formed within and just beneath the 
smooth surface. These are often an inch or more long, and so numerous as to 
he ver>* conspicuous. This character, which no other native trees possess so 
markedly, may have given them their popular name of "balsams." because of 
the liquid resin obtained from the pockets for medicinal puri)Oses. The loaves, 
spirally arranged on the branches, i)ersist for from five to ten years (usually 
nine), after which those of a season's growth gradually disappear. Leaves on 
the lower branches of our native firs are mostly flat (in one species triangular), 
rounded, or blunt, not prickly at the end (in one species needle-pointed) ; they 
appear to grow more or less distinctly from two oi)i>osIte sides, or from the top. 
of the branch. Those of the extreme upper branches, particularly on the stout 
leaders, are stouter, crowded and curved toward the upi)er side of the hori- 
zontal twigs, and often keenly iH)inted or somewhat sharp-jwlnted. It is exceed- 
ingly important to note the very dissimilar form, hnbit. and character of leaves 
from the two parts <»f the crown. Leaves from the middle branches of the 
crown are sometimes different in form from those of either the lower or upper 
branches. In cross section the leaves of firs show 2 resin ducts near the lower 
surface of the leaves and commonly close to the edges of the leaves, but in 
some of our flrs these ducts are in the Interior of the leafs tissue, about the 
same distance from the upi)er as from the lower surface. Flowers of two sexes, 
male and female, are borne on branchlets of the previous year's growth in dif- 
ferent parts of the same tree. Female flowers, producing cones and seeds, are 
short, spherical, rounded or elongated scaly bodies standing erect and singly 
on branches of tlie upi>ermost [>nrt of the crown. Male flowers, pollen-bearing 
only, are elongateil, cylindrical, scaly bodies hanging singly among the leaves 
from the lower side of branches below the female flowers. The cones, whose 
erect position is unique and distinctive of all flrs, mature in one season. Dur- 
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Ing autumn tbeir thin, closely-packed, overlapping scales gradually become 
loosened from their central^ Hpil;e-like axis and fall away with their winged 
seeds, two of which are borne under each scale; no fertile or perfect scchIs are 
borne under scales at the ends of the cones. The pointed woody axes of the 
cones remain attached to their branches for several years. The breaking up of 
mature cones on the trees is not a character of any other group of our cone- 
bearers, the deciduous Taxodiums of south Atlantic forests excepted. Seeds of 
firs are easily wafted by the wind several hundred feet from the parent trees. 
but they are rarely carried more than 50 or 100 feet away. The seeds have 
jwculiar resin cells which may be seen by cutting into the seed coat. The 
vitality of fir seeds does not endure beyond a single season, and as a rule the 
percentage of germination is low (50 per cent or under). Seeii-leaves, from 
4 to 10, and flat. 

Commercially the firs are of great importance. Some of them form protec- 
tion forests on steep slopes at high elevations where few other conifers can 
live, w^hile others supply excellent saw-timber of large size. They are moder- 
ately long-lived, and 350 years is probably the limit of tbeir age, but much is 
yet to be learned concerning the longevity of our firs. 

Seven species inhabit the Pacific forests: two of them extend far northward 
Into Canada, while one of these and another si>ecies range through the Kocky 
Mountains as well. 

Alpine Fir; Balsam Fir. 

Abies lasiocarpa (Hook.) Nuttall. 

DISTINUl LSniX(J CHARACTEIUSTICS. 

Alpine fir is one of the smallest of the Pacific firs and perhaps also one of the 
least known there, owing to the high altitude at which it grows. Among all of 
its associates the long, narrowly conical crown, terminating in a conspicuous 
spire-like point, at once distinguishes this fir from all species of its kind in 
the region. Its spear-like l\eads can be recognized at a l<mg distance. Height, 
from 60 to 90 feet and diameter from 14 to 24 inches, but in exix>8ed 
high situations It may be under 3 or 4 feet In height, with very long lower 
branches on the ground. Rare old trees attain heights of from 100 to 130 or, 
very occasionally, IGO feet and a diameter of 3 to 4 feet. Larger trees are 
reported, but they are exceedingly rare. The bark is thin, at most about IJ 
inches thick, hard, fiinty, and but little broken on fairly large trees, except occa- 
sional shallow, narrow cracks near the base of the trunk. The unbroken smooth 
parts are ashy gray — often chalky-white. Even in old trunks, always irregu- 
larly and shallowly seamed, the fiat ridges are whitish, but pale-brownish on the 
broken edges and red-bro>vn on the inside. Trees on several mountain peaks In 
Arizona, and occasionally elsewhere in the tree's range, have peculiarly thin, 
soft, corky « bark, similar in color to the hard bark. The narrow crown usually 
extends to the ground, even on old trees. Tlie dense branches, which are char- 
acteristically tough, droop at the base of the crown : when dead, often curved 
or bent down upon the trunk. Its low branches make it particularly suscepti- 
ble to crown fires, which invariably kill it in large numbers, as do severe ground 
fires, which easily Injure its thin bark. In very close stands old trees are occa- 
sionally free from branches for from 20 to 40 feet or more. The foilage is deep 

* Ahies arizonica Merriam is founded partly on thin character and partly on a form of 
coDe-scale which Dr. Merriam found to differ materially from that of the ordinary type of 
A. loMiocarpa. The cones and foliage of the cork-barked trees can not he distinguished by 
the writer from those of hurd-barked trees. 
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blue-green, that of the seasoQ witta n silvery tinge. The twigs, sometimes smootb, 
commonly have uiinute, rusty hairs for two to three years, nnd tlie buds are coT' 
ercd with resin. The flat leaves (fig. 38). pointlesH anO longer on lower crown 
branches and lieenly or somewhat pointed and shorter on uppermost branches, 




are disitinctlvel.v mnsiaed anil pointing upward on the top sides of the branches, 
tho!4e below and on the sides of the branches being twisted so as to join those 
above. The dense crowding of the leaves on the upper aides of the brnncbes 
1b very t-ljara cteristic. Mature cones, before swelling and banning to break up 
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J (fi(|[. 301. iin- from 2t lu uboul i Inclipa In lenglli by nliout 11 tu 1} Inches In 
[> diameter. They nre rtet-p i)urple, Ixx-oiiiiiig lighter I'J the Iloje the seiiles full 
I The Ivory-hrown s^eUa (flg. 3il. ul hiive Inrge. shiny, iiurpllRh or violet-tinged 
I winK8. Seed-lenves. one-third to one-bHlf inch long, unually 4. 

Wdwl, flne-eniined, light, soft, and Ironi pole straw color to llgtit yellowish 
] browiL Little ciear timber Is olitnlnnhle beesiise the trunks so often retain 
I branfliea dowD to the tcronnil. It ts falriy ntraighl^grnlned and splits and vvorku 




' niKllp. Its dead, wenthere*! i^liaftB,«o frecgiient where llres have swept 
In sound eonilltlun fur many yeara. 

IxiNoKvrrv.— I'rohality not a linie-ln'ol tn-t', Slnch wore study of its aire Is 
r«i|ulnHl. Tn^s from 12 lu 'M Inclten In diameter are froui 141) to 'J\i) yi^ars 
old. Tlie eonsiderahiy larger trees which oix'ur are not likely to t>o more thau 
250 years old. 

pi&lSS— US S 
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RANGE. 

Subalpine valleys, slopes, and ridges from southeastern Alaska, British Columbia, and 
western Alberta southward through Washington, Oregon, Idaho, western Montana, and 
Wyoming to southern Arizona and New Mexico. 

Alaska. — East slopes of coast range In southeastern part ; crosses divide to west 
slopes at Lynn Canal, where at sea-level, on west shore, it occurs in groups and extends 
to Chilkoot and White passes, reaching timber line at about H,000 feet. Possibly extends 
farther south, at timber line, on west slope, and on sea coast, but not yet detected. Ap- 
pears farther north in Copper River Valley at Mentasta Pass and Copper Center (lat. 
62% long. 145- 20'), northwestern limit. 

Pacific Canada. — Y'ukon Territory, British Columbia, and Alberta. Throughout south- 
ern British Columbia from east slopes of coast range and eastward to east side of Con- 
tinental Divide In Alberta, except In southern dry parts of interior plateau. Northward 
in Rockies to McLeod's Lake (lat. 55"), but farther northward on interior plateau, and over 
eastern slopes of coast range to Lake Bennett (lat. 00**) at Lewes River (Yukon Terri- 
tory) ; reappears north of Yukon River on North Fork McQuestlon River (tributary Stew- 
art River), in lat. 64** 30', long. 136", northern limit. Occurs in northern interior plateau 
and coast ranges at about 4,000 feet ; lower limits are in valleys of eastern coast ranges 
at Lake Bennett, descending to 2,150 feet ; occurs on Middle Lake, Lake Deuse, and Lake 
Schiitiachroa, upper limits varying from about 3.000 feet at White Pass to 5,(N)0 and 5,500 
feet on sheltered inland posses, such as Taku I'ass and mountains about Lake Dease and 
Telegraph Creek (upper tributary Stikine River, about lat. 58"). Not on west slopes of 
southern British Columbia coast range nor on Vancouver Island. On Oold and Selkirk 
ranges and on both sides of Continental Divide, being abundant in Bow River Pass, at 
5,000 to 7,000 feet elevation, and on east slopes extending eastward on line of Canadian 
Paciflc Railroad to Castle Mountain ; southward In Rockies, over high, cool valleys, to 
latitude 49" and up to timber line. Reported east of Continental Divide In I^eace River 
region and also in that between Lesser Slave Lake and Athabaska River. 

Washington. — Both sides of Cascades, Olympic, northeastern, and Blue mountains, 
at elevations of 5,000 to 7,500 feet. Northern part of Washington National Forest, on 
west side Cascades, at elevations above 4,500 feet, but on east side, at 5,000 to 6,000 
feet, or sometimes up to 7,000 feet, as at Slate and Windy Passes, and down to 2.150 feet, 
as on Stehekin River; Locally noted as follows : Crater Pass, at 6,000 feet on west 
side Cascades, and at 5,700 feet on east side : Twisp Pass Lake ; North Fork Bridge 
Creek ; Emerald Basin, above and south of Lake Chelan, at 5,700 feet ; North Fork of 
Enttat River, at 6.000 to 7,000 feet; Entlat River, at 5.700 to 6.600 feet. Cascades In 
southern Washington National Forest, generally at 5.000 to 6,000 feet, but sometimes to 
7,100 and down to 2,300 feet, growing on both sides of range in Skykomish. Tolt. Sno- 
qualmie. Cedar, Green, White, Yakima, and Wenache river watersheds; Wenache Moun- 
tains, at 4.500 to 5,200 feet. Mount Rainier National Forest, generally at from 5.500 
feet to limber line, but sometimes down to 4,000 feet and up to 7,500 feet ; on both sides 
Cascades In White, Puyallup, Nisqually. Cowlitz, Cispus. Lewis, Wind. Little White Sal- 
mon, White Salmon, Klickitat, Atanum, Tieton, Natches, and Yakima river basins. Locally 
noted in this region as follows : Mount Rainier, at 4,.'>00 to 7,900 feet ; Eagle Mountain ; 
Cowlitz Pass, at 4,750 feet; head of Summit Creek (on Cowlitz River), at 3.6,10 feet; 
Cowlitz- American River Divide (near Dewey I^ke), at 5,.'?(K) to 5,500 feet; Divide 3 
miles north of Cowlitz Pass, at 4.S00 foet ; Mount Adams, at 6,000 to 0.."»00 feet : Upper 
Klickitat River, at 4,200 feet ; Little Klickltat-Tieton River divide, at 5,000 feet ; Cispus- 
Kiickltat River divide, at 5.200 feet; Goat and Olympic mountains, at 5.000 to 6,.'»00 
feet (timber line). Colville National Forest, along higher ridges. Washington addition 
to Priest River National Forest, common above 4,500 feet ; Wenaba National Forest, on 
broader ridges in Blue Mountains, at 7.000 feet and at heads of streams. 

Oregon. — Both sides of Cascades, Siskiyous, and Blue Mountains ; generally at eleva- 
tions between 5,000 and 7,800 feet ; southward to north side of Siskiyous, but al>sent 
from coast ranges. Northern part of Cascades at from 5,800 feet to timber line — some- 
times .to 7,300 feet, and down to 3.400. Southern (^ascades, at 5.800 to 7,800 feet ; 
southward on east side to point 10 miles south of Crater Lake, and on west side, to 
Umpqua River Divide and north side of Siskiyous, where it is rare. Not on mountains 
east of Cascades, except those in eastern, north and south parts of Blue Mountains 
National Forest, and in Wallowa National Forest. Locally noted as follows : Southwest 
side Mount Hood from near timber line down to a few hundred feet below Government 
Camp; on north side from timber line down to 3.700 feet; Mount Mazama on Wizard 
Island and rim of lake down to 6,000 feet In Anna Creek Canyon ; HIdaway Creek. 
Granite Creek (near Alamo) ; South Fork of Rock Creek, at 6,450 feet; head and south 
wall of Rock Creek; about (Jreenhorn City ((ireenhorn Mountains); at point 8 miles 
northwest of Alba; head of North Fork of John Day River: Powder River Mountains; 
mountains about Mtnatn River. 
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The detaileii range of alpine flr In the Rocky Mountain region will be dealt 
with in a later bulletin. 

OCCUBBENCE. 

Id cool, moist, and. In part, subalplne situations ; commonly on slopes at timber line, 
and at Its lower limits In protected valleys, at beads of streams, and about mountain 
lakes and meadows. Best growth on fairly deep, loose, moist soil ; will grow also In 
wet and on poorest and driest thin soils. Main occurrence limited by requirement of 
soil moisture to elevations where snowfall Is great. Requires less soil moisture In 
general than Engelmann spruce, but grows in places too wet for the spruce, as well 
as on Douglas flr soils, where spruce will not succeed. Does not thrive on heavy, 
clayey soils. Altitudlnal occurrence In Alaska narrow, owing to low timber line; more 
abundant on east than on west slopes of Alaskan coast mountains. Throughout north 
coast ranges and the Rocky Mountains the vertical range is wide. Here on all slopes, 
but largest on high north aspects. At south, altitudlnal extent Is again narrow, because 
favorable moisture occurs only at much higher elevations. 

In pure, small stands and in mixture. In Alaska, mainly with black hemlock ; at 
higher levels in Washinf^ton, with black hemlock, occasionally yellow cedar and white- 
bark pine, and lower, with noble and amabllis firs; In Oregon, with black hemlock, 
Engelmann spruce, western white pine, lodgepole pine, and noble flr. 

Climatic Conditions. — Endures rigorous climate, and therefore it goes farther north 
than any other coast flr. At far north, subject to blighting winter winds, weak insola- 
tion due to high latitude and extreme cloudiness, excessive precipitation, averaging over 
60 inches of ruin and from 2 to 5 feet of snow, and also to minimum temperature 
of about —40** F. At south, sunlight Is more abundant, lower humidity and smaller 
precipitation — averaging about 25 inches and mainly snow. Maximum temperature, about 
90* F. 

ToLKRANCK. — Only slightly less tolerant of shade than Engelmann spruce, and more 
BO than other associated species (except black hemlock) ; maintains long-suppressed 
reproduction under heavy shade, and with admission of light recovery and growth are 
rapid. 

Rbpboduction. — Moderately prolific seeder. Seed with rather high rate of germina- 
tion, but of transient vitality. It begins to bear cones as early as the twentieth year. 
Troduces some seed locally every year, with heavy production at Intervals of about three 
years. Over large areas, however, cones often fall to mature during some seasons. 
Reproduction usually abundant, both in open on exposed mineral soil, and on thin and 
heavy moist duff under light or heavy shade. Seedlings grow most thickly on north 
sides of groups or forests and under branches of mother trees ; small shaded openings 
among seed trees nearly always show reproduction. Occasionally at high elevations 
branches lying on ground take root (layer), from which, however, reproduction Is 
probably rare. 

Qrand Fir; White Fix. 

AbUn grandin Lindley. 

DiaTINGIJISIIING CHARACTERISTICS. 

Grand fir is commonly called "white" flr because of its conspicuously whitish, 
smooth bark. Other firs of the same region are known as "white** flrs of a 
"different variety," especially Abies concolor, to which the name "white flr" 
appears to belong more fitly than to any other. It is desirable, therefore, for 
the sake of a distinctive common name, to coin for Abies grandis the name of 
" grand flr," which is appropriate, since it is a very stately and grand tree when 
fully matured. It grows to a height, in such favorable situations as bottonriands, 
of from 150 to 200 and, exceptionally, 250 to 275 feet, with a diameter of from 
8 to 4 feet. On the less favorable hill lands its greatest height Is from 80 to 
125 feet, with a diameter of from 18 to 30 Inches. Its trunks are remarkably 
straight and very gradually tapered. Standing alone or in an open forest, it 
carries its crown branches to within a few feet of the ground even when old, 
but in a close stand the crown covers only one-half or one-third of the stem. 
The crown Is a narrow, rather open cone, pointe<l in young trees, but in old age 
is somewhat rounded at the top, and often, from the strong droov>Vw^ v^l \>afe 
lower branches, appears wider in the middle. The touu^Oie^ Xov T^«vi\\.'& Vtoci 
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oeasatlon nf height grutvtli in the lender nnd iin elongntlon of the older, aborter 
top side brnnchen. All of the brnnebeH. except the topmost, bnve a distinct 
downward natl upwnrd Hwlng. The bark, peculiar!; characterUtlc, la smooth 
and ashy brown, with chalky arena on young trunks, while on older trees It Is 
regularly and tthallon'ly furrowed, the long flat ridges still retaining epinshes 
of gray<whlte. En old trees the bark Is wore deeply hut narrowly furrowed, the 
ridges being sharper and lews <«ns[>icuoualy flecked with white. The general 




urandit. low«r branch. 



tone becomes pale red-brown with an axhen tinge. The bark Is very hard, close, 
and boriiy; riiryly over 1) inches thick on old trunks, and scarcely an Inch 
thick on trees from iX to 2<i Inrhex In diameter. 

The deej) ycll<)K-Krcen shiny foliage Is simicwliut thin In appeamnce because 
of the cha meter irttic spreiuliii«, espe^'ially nf lower leaves. The leaves of 
the '■ '■n branches iire Hat. Rroovcd, blunt, and distinctly notched at 

t' tO) ; they apiieur to grow and to ataud out dlatluctlj' Cram two 



FOBEST 1 



) Of TEn VABtWlO BUIFB. 



I Opposite 
IpoHltlim 
I from U 
■ tiotrhed. 



Bides only of the lirniicli^. Maiij of tlie lenvi>fl iirt* bnmj-bt into IUIm 
by II twlstliitc of tlieir buses (fig. 41). LeuvDS of the lower <-roivii lire 
to about 'H Inoties ioug. Leaves of tlie upperiutwt liruii<.'bt>H are often 
nino. but are uxually nil more or less i-rowdetl toftetb^r, poiuting up- 
1 the lo|i of the xprnys, wlille the iti'attei'ed leaven nf the lender ate 
keenly |i«liiteiJ. I«nves of the u]i|ier |inrl o( llie cruwii are 







I Inch or 1} iiieh<>s loiij; ^H lenves are eoiiBpTcuounly wblte oii Ibelr uuder B 
fanw. Mature huila re -ov^red witl resin, nnd tlie twigs of the f 
|Mle ruswt brown and In lelj 1 ain Tlie ooues mntnre lu enrly full, iind with 
tbeir clenr. Iltrhl jell w erpen i lor ad slender, cyllndrlral form are very 
rhomrterlslU' (fig. 4 ) Tl cy are nl ut 1 tiy -II inches Ions uml iibout 1 to 
1) Inrhes In diiiniet r lie br Is n lUerl u to tlii: tmvks of Ibi' (.'one-m'ules are 
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} BciuarlaL at tLelr u]i|>er eods (trancnted) and witb n siuatl lutliit cxl^iullni; 
frou tbe center. The pnle ;ellowi»ti brown fnxds {flg. 42,ti) bavc shiny, 
rnliitly yellowish wlues. Seed leavee. very slender and poiuteil, usually S, 
mid about three-tourlhs of an inch long. Wood or this flr Tfi little known coin- 
mercliilly. hut likely to (tecome tetter known and of grenter value. It Is Hgbl, 
Hoft, hut firm enough to be widely useFul in lutntier. moderately eoarBO-Kralcieil. 
anil straight: varies lu color from pale yellowish brown to pale brown. Us 
iiualitles deserve thorough Investigation, wbleh will probably show them to Ije 
HUjierlor to those of the softer Sr woods. 




LONQEVITY.— LItlle in known ot the nge iimltB of gmnd flr, concerning wbleTi 
further studies arc urgentis- needed. Probably only moderately long-lived. 
Due tree. 34| fncbes in diameter, showed an age of 19G years. 
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on Sauk Hirer near Monte Cristo; head of Enriy Winter Creek. Both sides of Cascades 
in southern Washington National Forest, in valleys of Skykomish, Tolt, Snoqualmie, 
Green, White, Yakima, Wenache, and Entiat rivers, up to an elevation of 5,400 feet. 
Noted In Wenache Mountains and rungo between Columbia River and Yakima River, 
at 5,0<K) feet. Mount Rainier National Forest, both sides of range generally to 4.200 
feet, but sometimes to ^,''\<)0 feot. Noted in Upper Ni.squally Valley ; Upper Klickitat 
River, at 4.200 feet ; mouth of Ilellroaring Canyon, at 3,800 feet ; about Mount Adams 
and Eagle Mountain : on Goose Prairie along Bumping River, at 3.520 feet ; on Dewey 
Lake (head of American River), at 5,300 feet. In Olympic Mountains from sea level 
to lower slopes. Locally noted at Tacoma, Port Ludlow, Lake Cushman, on shores of 
Piiget Sound, and about Dryad, at 304 feet elevation. In Colvllle National Forest, 
Blue Mountains (Wenache National Forest), at 2.500 to 5.(K)0 feet. 

Oregon. — Stream bottoms and lower slopes of Cascade and coast ranges, Blue and 
Powder River mountains. In northern Cascade National Forest, on both sides of range 
and generally up to 4.100 feet; lower slopes of Mount Hood. Farther south (R. 5 to 17 
S. ) it reaches 200 to 6.000 feet. In southern Cascades National Forest, extending south- 
ward, on west slopes of Cascades, to headwaters of Umpqua River, and on east slopes 
to Mount JefTerson. Exact southern limit imperfectly known. In Coast Range south- 
ward into California. Locally noted in vicinity of Portland ; coast of Clatsop County ; 
from lower Clackamas River bottoms to point about 6 miles above " Hot Springs *' in this 
canyon ; Blue Mountains, at 2,500 to 6.000 feet. 

Califobnia. — In fog belt of northern coast, extending inland 10 to 30 miles, and 
southward to north of Fort Ross (Sonoma County). Locally noted in Del Norte County 
at Crescent City, and in bottoms of Smith River. Humboldt County: Inland to Hoopa 
Valley and ridge east of Hoopa Valley, at 3,700 to 5,500 feet ; lower Mad River ; 
Eureka; from Ilydesville Inland nearly to Bridgeville and Little Van Dusen River (10 
miles cast of Bridgeville) ; Ferndale to Bear Valley : between Capetown and Petrolia 
and thence to Upper Mattole. Mendocino County: Along coast from Kenny to West- 
port and inland along Laytonvllle road to point 15 miles from Westport ; gulches close 
to coast from Fort Bragg to Gualala ; Mendocino inland, on road to Ukiah, nearly to 
Orris Hot Springs ; Navarro River up to a point 12 miles from mouth ; Elk Creek, near 
Greenwood (12 miles south of Navarro River). Sonoma County: Coast north of Fort 
Ross with Pinus muricata. 

The detailed nin^o of tliis fir in Idaho, Montana, and Wyoming will be 

described in a later bulletin. 

OCCURRENCE. 

A tree of moist situations. On alluvial stream bottoms and their border valleys, lower 
gentle mountain slopes, depressions, and gulches. Best and most abundant growth In 
coast region on stream bottoms at low levels ; small at high elevations. Its deep root 
system demands fairly deep, preferably moist, porous, well-drained soils. With favorable 
moisture and climatic conditions, it grows well on rather poon thin soils, but better 
quality is nei'essary in soils deficient in moisture and subject to rapid evaporation. 

Rarely in pure stands ; usually in mixture. Most commonly with Douglas fir, and 
dominant over western red cedar, western hemlock, Pacific yew, and vine maple. At low 
levels In Oregon and Washington, with latter trees and sparingly also with amabilis and 
noble firs, broadleaf maple, red and Sitka alders, and black cottonwood ; in low coast 
region with Sitka spruce, and in California with redwood. 

Climatic Conditions. — Climate of range favorable to tree growth. Summers com- 
paratively cool and humid ; winters ordinarily mild, and changes of temperature rather 
gradual; in Bitterroot Mountains (Idaho) and northward, temperature falls occasionally 
to —30^ F. Precipitation, well distributed, except in July and August, which are usually 
rainless over greater part of range. Forest floor is then dry, and destructive fires often 
occur. Annual precipitation, from less than 20 inches to over 100 inches in difTerent 
parts of range. 

ToLEBANCB. — For a fir only moderately tolerant of shade, being less so than amabilis 
fir, western red cedar, western hemlock, and California yew, but more tolerant .than 
noble fir, Douglas fir, western white pine, western larch, and yellow pine. Seedlings 
endure considerable shade, but in later life full overhead light is needed for best growth. 
Young growth under ordinary shade remains dwarfed and dies within a few years, unless 
overhead light is admitted. With overhead light, but shaded from side, height growth is 
rapid, trunks are readily cleared of branches, and long, clean stems are formed. Shade 
endurance varies in general with age, moisture of soli and air, exposure, quality and 
quantity of soil, altitude, . and latitude. With sufllcient moisture, soil, and heat this fir 
thrives in full sunlight, and also endures considerable shade. On poor, dry soils in 
warm exposed places, shelter and some shade are beneficial to reduce soil evaporation 
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and transpiration ; therefore in regions with such conditions the tree confines itself 
mainly to cooler, sheltered sites. 

Repkoduction. — Moderately prolific seeder ; best in open stands. Seed of rather low 
rate of germination and with only transient vitality. Seeding habits not fully deter- 
mined. Cones produced mainly at irregular intervals (two to three years). Occasionally 
few cones borne by trees about 20 years old (in open), production increasing to old age. 
Under favorable conditions some seed germinates soon after it is shed and eeedlings may 
become established before cold weather. Moderately humous and shaded soils most 
favorable to germination, but with suflicient moisture and light, seeds sprout and seed- 
lings thrive in humus and in mineral soils. Seedlings come up l)oth in open and In shade. 

White Fir. 
Abies concolor (Gord.) Parry. 

DISTINGUISHING CH.ARACTERISTIC8. 

White flr, a massive tree, is fitly and widely called by this name from the ashy 
hue of Its bark. All of its other common names refer to its silvery or whitish 
appearance. It grows to its largest size In the Pacific region, where it is fre- 
quently from 140 to 180 feet and, occasionally, over 200 feet high, with a 
diameter of from 40 to GO inches, rare trees being from 5 to 6 feet through. In 
its Rocky Mountain range it is much smaller — from 80 to 100 feet high, or rarely 
more, and from 20 to 30 inches in diameter. The massive trunks are conspicu- 
ously rough, with great deep, wide furrows and ridges in the ash-gray bark, 
which is from 4 to (Ji Inches thick, and very hard and horny. The smooth, 
unbroken bark of the upper stem, and of young trees, is grayish, with a brown- 
ish tinge. The dense crown of heavily foliaged, short branches is an irregular, 
round-topped cone, extending to the ground on trees in oi)en stands, and in dense 
stands covering only a third or a half of the upi)er stem. The trunks are straight 
and taper very gradually. Young trees have beautifully symmetrical, sharp 
crowns down to the ground, the lower limbs standing out horizontally and those 
above slanting upward. On old trees the lower crown branches droop conspicu- 
ously, as do also those of the middle crown ; while branches above this remain 
upright. In old age the more rapid growth of upper side branches than of the 
leader forms a rounded top. Young foliage of the year is yellow-green, with a 
bluish cast, but later it turns to a pale yellow green, with a whitish tinge. The 
leaves are flat, straight, and full and plump on the upi>er side, blunt or 
pointed — usually not prickly, but sometimes prickly on the lower crown 
branches of old trees. They stand out distinctly from two sides of the lower 
branches by a twist In their biiFe (tig. 43) ; but very commonly the lower 
branches of young trees have their leaves curved and standing erect, somewhat 
in two lines, from the upper sides of the twigs. I^eaves of the upper crown, 
e8i)e<"lally on the topmost branches, are strongly curved or sickle-shaped, and 
appear to grow from the upi)er sides of the branchlets (fig. 44). These leaves 
and those on leaders are shariHX^hited. Lower branch leases are usually 
longer (li to 3 inches long) than those of the upiwr branches, wlilch are (X)m- 
monly about 1 to li inches long. There is very great variation in the length 
form, and thickness of leaves of this fir In different parts of its wide 
range. The changes in form from horizontally flattened leaves to vertically 
flattened ones, or to those resembling a sickle-blade, are curious; they are unex- 
plained, except perhaps by the fact that the latter form is best adapted to 
the dry climate In which it most often occurs. Some authors hold that Rocky 
Mountain trees l)ear longer leaves, and more commonly i)olnted ones, than do 
trees of the Pacific forests. The writer has seen trees In the latter region with 
quite as long leaves, while long blunt leaves are not infrequent on trees of the 
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eartern range. Tbe lonfc-malntnlnetl Abiet loKiana Murray (cultlvnted la 
Ei^laiid, wbere It n'Os ttrst described), tbe Ablea concalor loKiana of American 
uuttaora, la ii fonu of tbe n-lilte tir tllRtliiguisbed nminly by tbe lengftb of Ita 




bift concalor, lower braocb. 



teares. It is exceeillngly illffieult. Itonever, to lon^r maintain, even an a variety, 
a form based upoti n <'hnmcter no elearly uuHtjible. The eonee (flK. 44) are 
mature early in September, wben they are very pale olive green with an a«,^»>. 
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Unge, or Clear chrome-yellow Kreen ; sometimes purple. Tbey rnry trom about 
3^ to4J (sometimes nearly 5) Incbes In leagtb. Tbe bracts attached to the backs 
of the cooe-acates are ratber narrow and ohloog. broad and squarish at tbe free 
. end, wblch baa u suiall point extending from Its center. The seeds (Ar. 44,a) 
are a dingy yellow-brown with shiny, clear, roae-tlneed wings. Seed-leaves. 6. 
Wood, llgbt, Huft, rather coarse-grained, whitish to light indistinct brown; 
atralght-RTftlned; works easily, Is strong and bard enougb to be useful for saw 
timber, for which it is uaed to some extent. Many large trees are afFected wltb 
" puub rot " or are wind sliaken. 

LoNGEviTT. — It grows rapidly In height and diameter for tbe Qrat 50 to 100 
yearn, after which it grows slowly to an age of about 350 years. The limits of 
Its age are not fully known, but very probably tbe largest treea are not over 350 
years old. A tree RO Inchi-R in diameter showed an age of 285 years, and one 00 
incbes through was 307 years old. 




Mounlaln slopeB from wmtbern Orecoa IhTOURh Cfilltornin Into I^v^r rnilfornlB. and 
frum NevailH, l:tBh, iind Huuthern CiiLciruilo Itiniuiita AriiODii nnd New .Meiiro. 

Orroon.— West aide of CaBcndea Hcmthward. from about Townslilp 22 south < head- 
waters of WlllameUe illvec, where It is rnre nt upproilmBtely IT.OOO frel, but reported 
Dorth of IhlH HI Klnh Lake, tributary of MoKenile lllveri, lo heudwaterB of Umpquo 
nad Hotnie rivers : fHrthsv south, occnrrlne at 3.000 to 0,000 feet elevation. Northern 
limits on east Bide of raKCades not kaown. but occurs on Maloleg Creek southeaet of 
Mounl Jefferson, nt 4.000 to T,r>oo feel (noulh of T. 1^ S.). Reported from BOUlheaBtern 
slotwB of Mount Hood. On Mount Maiania (Crater Lake) down Anna Creek to S.OOO feel. 
Kxteada westward In yisklyous to roast raUKes ; eiiBlward, north of Upper Klamath 
Lake, throuuhout forested upper Klamath River bBBln. at elevations above 5,000 feet, to 
moiinlalUB oti enst side of Warner Luke, iil 7.7IHI feet. Noted on upper l>eschute8 River, 
or <7reek. near Paulina Lake ; Waruei Mountalna, wltb and above yellow pine. 
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extending down east slopes to 0.000 feet, and to 8,100 feet or over on hlj^hest i)eak8 ; 
also on west side in canyons ; Kokeep Mountains (east side Warner Lake) only In De 
Garno Canyon. Reported In Blue and Powder River mountains, northeastern part of 
State. 

California. — Northern coast ranges and southward on Sierras to southern cross 
ranges. Northern California eastward to Warner Mountains and westward to Slsklyous 
(west of railroad) : westward in coast ranges to Russian Creek (west of Scott Valley), 
Salmon Summit southwest of forks of Salmon River, at 3,800 to 5.000 feet. Trinity Sum- 
mit near meeting point of Siskiyou, Humboldt, and Trinity counties, and valley of Mad 
River west of South Fork Mountain. Klamath National Forest, at 5,r>(K) to 7,000 feet; 
very common between Horse Creek and Klamath River <T. 47 and 48 X.. R. 8 to 10 
W.). Locally noted west of Scott Valley between Etna Mills and Sawyers Bar; on 
east slope of Marble Summit Divide, at 7.400 to 5.500 feet, and westward on Russian 
Creek; mountains north of Mount Shasta l)etween Shasta Valley and Butte Creek, 
including Goosenest Mountain; northeast slope of (ilass Mountain (12 to 15 miles 
south), southwest of Tule Luke, and eastward Into Modoc County at Happy Camp. 
Warner Mountains, both sides, above 0,000 feet ; head of Cedarvllle Canyon, from 0,000 
feet up; head of South Deep Creek. Sugar Hill, and south side Fandango Valley (T. 
40 N., R. 14 and 15 E.), at 0,000 feet. Big Valley on East Creek, and Blue Lake. Trin- 
ity Mountains, at 4,500 to 0,000 feet, and sometimes down to 3,000 feet, occurring 
throughout Trinity National Forest and nearly to Trinity River north of Yolabuli ; noted 
on cast slope of Houth Fork Mountain, at 3,500 feet to summit, and on west side down 
into Mad River Valley, which it follows to below 3,000 feet ; Yola Bull Ridge ; Van Dusen 
Canyon ; Canyon Creek canyon, from near Dedrick northward 12 or 13 miles to about 
C.500 feet above Twin Lakes ; Bully Choop Mountain and ridge. Stony Creek National 
Forest, at 4,500 to 0,500 feet southward on inner coast range to Clear I^ike (southern 
limit in these ranges), and on Sanhedrin Range to Pine Mountain; locally noted on 
Sheetiron Mountain, Grindstone Creek, St. Johns and Hull mountains, and Black Buttes. 
Shasta National Forest, at 4.000 to 7,000 feet ; here noted on Mount Shasta from base 
of Mount Eddy (3,400 feet) to 5.7(K) feet (Wagon Camp), and on warm slopes to 0,700 
or 7.000 feet ; south of Mount Shasta, over greater part of Shasta County, and continu- 
ously from Mount Shasta to Lussens Peak ; in northern Shasta County, going east- 
ward to Soldier Mountain (near Dana), and ridge lietween Dana in Fail River Valley; 
also Big Valley In Lassen County, and from Fall River Valley westward In Pitt River 
region to point al)Out 3 miles east of Montgomery. Occurs in northwestern corner of 
Lassen County from about 5 miles west of Bieber, and on east side of Big Valley along 
Willow Creek 10 miles south of Adin and a little farther south near Hayden Hill ; in 
southern Lassen County, from Susanville westward Into Shasta and Plumas counties. 
Tehama County, westward on Sierra foothills to about 10 miles east of Payne Creek 
post-office ; in northern Sierras, on both sloi)es. and on west slope at 3,500 to 7,500 or 
8,700 feet. Plumas County, in northwest corner of Sierra Valley (near Beckwith) west- 
ward on Feather River to Croml)erg, and thence generally distributed ; sparingly around 
American Valley and westward into Butte County. Here common in yellow pine belt from 
3 to 4 miles north of Bidwell Bar on Feather River at al>out 1,300 feet elevation north- 
westward along North Fork of Feather River, and northeastward along Qnlncy Road to 
and beyond Quincy, in Plumas County. Yuba County: Oregon Hills, and eastward to 
Bullards Bar, Camptonville, and Into Sierra County ; here common In western part 
from Camptonville to Downieville. especially from Mount House down Woodruff Canyon 
to canyon of North Yuba River ; also along North Yuba to Sierra City and up North 
Fork of Yuba. Not in Yuba Pass, but begins again on east side at 5,800 feet, continuing 
to west border of Sierra Valley near Snttley post-ofllce. In southeastern Sierra County, 
on east slope of main Sierra Divide, and common from point several miles north of Pros- 
ser Creek into Nevada County ; here abundant near Hobart Mill and Prosser Creek, and 
northward Into Sierra County : in Tnickee Canyon, southward Into Placer County, and 
westward to Donner Lake. General in yellow pine belt of Stanislaus National Forest at 
4,000 to 0,000 feet elevation, sometimes down to 3.800 feet and up to 7,500 feet. Placer 
County: About Lake Tahoe, northward into Nevada County, and southward into Eldo- 
rado County ; mountains east of (xlenbrook In Nevada ; along railroad from near Don- 
ner (snmmlt) westward below 0,500 feet, and on upper South Fork of Yuba River; 
Summit Meadows westward to Emigrant Gap ; farther west in Devils Canyon between 
Colfax and Forest Hill, and from Iowa Hill eastward, southward, and southwestward to 
Forest Hill ; along railroad between Dutch Flat and Towle Station. Eldorado County: 
Tallac ; west and south sides of I^ke Tahoe, into CAen Alpine Canyon, and southward 
beyond Grass Lake Valley; west slope Sierras (Placerville-Tahoe road), at 2.300 feet, 
to Echo, at 5.500 feet. Alpine County: Near Markleeville and westward to Silver Creek; 
west Carson River canyon. Amador County: North ,si^e Mokelumne. River above Defender; 
Pioneer to 3 miles east of Pine Grove. Calaveras County: BIgtrees, Gardlners, and 



120 FOREST TREES OF THE PACIFIC SLOPE. 

thence throughout yellow pine forest northward and northeastward on road to Blood's, 
up to 6,600 feet or more; west and southwest of Blgtrees to 4 or 5 miles east of Mur- 
phy's. Tuolumne County: On road from Sonora to Sonora Pass, and from Confidence 
eastward beyond Eureka Valley, reaching 8,000 feet on warm slopes (Bl:; Oak Flat to 
Crockers) ; occurs from South Fork of Tuolumne River eastward to Crockers, Aspen 
Meadows, and Middle Fork of Tuolumne, at 6,800 feet ; Hetch-Hetchy Valley ; road from 
Crockers to Yosemite Valley, but not at highest elevations. Mono County: Sonora Pass 
(east side) below 8,100 feet; Mono Pass in lower Bloody Canyon, Walker Lake;' 3 
miles east of Mammoth, and west up slopes. Mariposa County: (Yosemite road from 
Raymond to Wawona ) occurs above Wassama ; from Yosemite to Crockers ns far as 
Cascade Creek, at 6,000 feet, and also on Tuolumne side of divide; Yosemite Valley, 
esiiecially west end, going eastward above Little Yosemite on warm slopes, to 8.200 feet ; 
on west slope of Sunrise Ridge to 8,000 feet ; above top of Yosemite Fall to 7.000 feet ; 
then northward to Porcupine Flat and Tioga Road, and eastward to ridge west of Lake 
Tenaya, at 8,300 feet. Fresno County: Horse Corral Meadows ; Kings River canyon 
eastward to Junction Meadow in Bubbs Creek canyon. Tulare County: North Fork of 
Kaweah River canyon at Bearpaw Meadow, Buck Creek canyon, head basin and canyon 
of East Fork Kaweah, Farewell Gap ; Kern River canyon up to 7.700 feet, and Kern 
Lakes, 1.500 feet up canyon sides; South Fork of Tule River In eastern part of Tule 
Indian Reservation. Kern County: Throughout Greenhorn Mountains and head of Poso 
Creek above 5,000 feet, on Piute Mountain, between head of Callente Creek an4 Kern 
Valley, summit of Mount Breckenridge, and possibly on other mountains south of South 
Fork cf Kern River and Walker Pass ; south slopes of Tehachapl Mountain below 7,000 
feet, and down Antelope Canyon. In eastern part of Santa Barbara National Forest 
(southern cross ranges) ; noted on Han Rafael Range ; Mount Pifios, at 4,000 to 8.000 
feet ; Pine and Frazier mountains. San Gabriel Mountains, on Strawberry Peak, Pine 
Flats, I'rairie-Jtorks, and San Antonio, at 5.000 to 10,000 feet. North slopes of San 
Bernardino Mouatains, at 4,800 to 10,000 feet, occasionally down to 4,000 feet and up 
to 11.500 feet; :4»ccur8 also between Skyland and Fredalba, westward to Sugar Pine Flat, 
and eastward to Baldwin Lake — possibly farther; Crafts Peak; Ilolcomb Valley, only 
on north slopes- next desert, and down to Jeffrey Pine belt. San Jacinto Mountains, at 
6,000 to 0.500 itet, or sometimes between 4,200 and 0,700 feet ; noted In basin between 
Fallen Ridge and north spurs of Mount San Jacinto, on south walls of Round and Tah- 
quitz valleys, in strawberry Valley to near summit of Mount San Jacinto. Abundant on 
lalomar or Smith Mountain and Balkan Mountains ; also on Cuyamaca Mountains above 
5,500 feet. 

Lower California. — Mount San Pedro Martir, at 8,000 to 11,000 feet. 

The detailed range of white flr in the Rocky Mountain region will l>e described 
in a later bulletin. 

OCCUBRENCE. 

A tree of moderate altitudes and generally on north slopes. Less particular as regards 
aspect In North than in South. In southern Oregon, less abundant and at higher levels 
on east than on west slopes. In northern California, best and In greatest density on 
north and east exposures, and on heads of streams ; southern California, rather conflned 
to north slopes away from stream beds. Thrives on almost all moderately moist soils, 
except heavy clays. Best on fairly deep, rich, moist loam ; frequent on dry, nearly pure, 
coarse,, disintegrated granite, and even among bowlders. Requires less air and soil 
moisture than other tlrs. though its l)est growth is in cool, moist situations. 

Never in pure stands over large areas, but In Oregon and northern California often 
forms three-fourths of stand. In southern Cascades, scattered among yellow and sugar 
pines, Douglas flr. incense cedar, and sometimes with lodgepole pine ; groups covering 
less than an acre of this and Douglas flr in nearly equal proportions are frequent 
throughout this forest. In California commonly with yellow. Jeffrey, and sugar pines, 
incense cedar, and less often with Douglas flr. In lower range ; at higher levels with 
lodgepole pine, Jeffrey pine, and California red flr, usually forming a transition type 
l>etween the former and last two types : stand toward upper limit of yellow and sugar 
pine, often of great density. A frequent associate also of the bigtree. together with 
sugar pine. At high levels in southern California, with sugar. Coulter, and lodgepole 
pines, and incense cedar. 

Climatic Conditions. — Climate moderately humid with extreme temperatures of 
— 38** F. in Colorado and 98** F. In southern California, a precipitation of from 19 
Inches in Colorado to 40 inches In Oregon, an average precipitation throughout Its range 
of about 25 Inches, and heavy winter snows melting late In spring. 

Tolerance. — Very tolerant throughout life. With favorable soil and moisture con- 
ditions, usually more shade enduring than any associated species, except Engelmann 
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spruce and alpine flr. Owinj? to i^reat tolerance, it has a close branching habit, and 
the trunks clean poorly. Young growth survives long suppression under heavy shade 
4 with slow progress) and recovers readily when overhead light is admitted. 

RRPRODrmoN. — Fairly prolific seeder. Good seed years occur at irregular intervals 
(two to three years or more), but some seed Is produced every year. Seed of only mod- 
erately high rate of germination, often under 40 per cent, and with only transient 
vitality. Seed production begins mainly at fairly advanced age; in dense stands pole- 
wood trees seed when leaders have reached full light. Seed production continues for 
many years, but is more abundant during rapid height growth than at maturity. Char- 
acter of seed bed apparently of little importance, germination taking place on heavy 
litter and humus, as well as in mineral soil ; but fairly abundant soil moisture is essen- 
tial for establishing seedlings. Indifference to kind of seed bed renders it aggressive, for 
reproduction occurs over denuded lands as well as under its own shade. 

Bristlecone Fir. 

Abies venu8ta (I>ougl.) Kocb. 

DISTINGUISHING CHARACTFJIISTICS. 

Bristlecone fir, which is rare and little known, is unique In all of Its charac- 
ters, the most striking of whicli is, i)erhaps, its dense Indian-club-shaijed crown, 
which very often extends to the ground, and ends in a long, exceedingly narrow, 
sharp iK)int. The sharp spires and deep lustrous green foliage are so distinctive 
that the tree can be recognized among its associates several miles away. It is 
ordinarily from CJO to 1()0 feet high, or occasionally somewhat taller, and from 20 
to 30 inches in diameter. The trunk, rarely clear of branches for more than a 
few feet, tapers rapidly to the slender, erect leader. All of the branches, which 
grow from the trunk in irregular circles, droop conspicuously, wilille their ex- 
tremely long, whip-like side branchlets hang like tasseled cords among the 
branches. The bark of young trees Is thin, smooth, and a leaden giHiy. On older 
trees it is comparatively thin, at most seven-eighths inch thick, and Is Irregu- 
larly broken by shallow vertical seams into flat plates, which are liard and firm. 
The bark of old trunks Is light russet brown on the outside and clear red-brown 
within. The dense bright foliage is deep yellow -green. The long flat leaves (flg. 
45), white-lined undernejith, with their keen iK)ints are very characteristic. By 
a twist in their stems, leaves of lower branches (which are less densely leaved 
than upi)er ones) apiiear to grow from two opposite sides of the branches, while 
leaves from the middle and upper crown branches are rather densely arranged, 
mainly on the tops of the branches. The thinly scattered leaves of leaders (flg. 
46) stand out straight, in strong contrast to the much less spreading habit of 
the other leaves. I<^aves vary in length from about 1} to 2 inches. Lower 
branch leaves are usually longer than those from the upi)er crown branches. 
The large conspicuously pointed winter leaf buds are bright light chestnut-color, 
and without resin. The cones (flg. 47), which ripen late In August and break 
up in September, are one of the remarkably distinct features of this flr, par- 
ticularly in the long needle-like points of their scale-bracts, which protrude from 
among the cone-scales. Cones are from 2f to 3i Inches long, and have at ma- 
turity a faint purplish brown color. Seeds are deep chestnut-brown with shiny, 
light, purplish tinged, brown wings (flg. 47, c). Seed leaves, 7. Wood of 
this flr Is heavier than that of any other of our flrs. It Is light yellowish brown, 
moderately soft, but very flrm, and usually coarse-grained. It is least like any 
of the soft, light flr woods. There Is nothing to commend it for commercial uses, 
for which at present it is barred on account of the exceedingly small number 
of trees In existence. The tree is, however, of the greatest importance in form- 
ing much needed protective cover for the scantily wooded sloi)e8 and dry canyons 
which it naturally inhabits. For this reason, and on account of Its extreme 
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mrity, as well as because It is tlie most curious Hr tree In tbe world. It deserves 
every prutcction and enoouragenient. 

IjOnuevity. — Very little 1b knowu now of its longevity ; It is believed. lK)W'ever. 
to be ODiy moderiUely loufC'Ilved. A tree 22J Inebea lu diameter showed un age 
of 123 years. Further records tire rei|ulreil. 
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on west slopes. In deep ravines opening toward (be wn ; smaller or atunted hiRbet 
up In more exposed places. Porous, rocky, k"it^IIt, nnd sandy soils : where best growth 
occurs, soil Is moist, even Id summer, from contlRuoua atrenm bed. 

Probably capable of formlog, under favorable conditloas. pure or nearly pure stands. 
As DOW known — doubtless greati; thinned and checked by Qres— only small Eroupa and 
stra^llDg lines occur, associated more or less with canyon live oak. broadlenf maple, 
while alder, CsllforDla laurel, madrofia, aad aomewbat less often or remotely with 
tanbark oak, Douglas Or, and Coulter pine. 




— Temperoture In Its habitat seldom bocb to zero or above 
100° F. On exposed ronllguuuB slopes, creals of rldxea. where poaalbly Ibis tree imre 
grew. Beasonal ranue of leniperuture Is somewhat greater. Moisture laden weal winds 
maintain fairly high decree of almospberlc humidity during most of the year .\nnual 
precipitation, almost entirely rnln. varies lielween SO and CO Inches. Snowfall of the 
region, light even at hiah altitudes. 

TiiLEHiNi-e. — Very mile Is known of Its shade endurance. Appears to endure consid- 
erable aliade throughout life, particularly In early Rrowth. Bears dense side shude. as 
shown by retention by old trees of vigorous lower branches In deep shade ; full overhead 
light la doubtless required for beat growtb. 
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RiPBODUCTiON. — A moderately prolific seeder, but apparently cones are produced only 
at rather long Intervals (3 to 5 or more years) : as yet, however, little exact knowledge 
is available of its seeding habit and reproduction. Seed of comparatively low germi- 
nation and of transient vitality. Exposed, moist, mineral soil appears to be most 
favorable seed bed, since most of young growth and seedlings occur on such ground. 
Reproduction exceedingly meager, probably, in part at least, on account of long intervals 
of seed production and low germination, the destruction of seed by rodents, and the 
falling of most of the seed in narrow canyon bottoms from which it is probably washed 
by flood waters. 

Amabilis Fir. 

Abies amabilis (Ix>ud.) Forbes. 

DISTINGUISHING CHARACTERISTICS. 

Amabilis flr is knowu by woodsmen as ** white " fir or '* silver " flr, from the 
white, smooth bark. Woodsmen distinguished it from the grand fir (Abies 
grandis), also called white fir, as "another variety." To avoid the confusion 
resulting from ai)plying the same name to two or more distinct species, it is 
desirable to take the name of ** amabilis fir/' meaning lovely or beautiful flr. 
The name is desen-ed, since the tree is one of the handsomest of its kind. A 
most striking characteristic is its smooth, ashy-gray, unbroken bark, conspicu- 
ously marked with large chalky-white areas. Only the old large trees (over 2 
or 3 feet in diameter) are seamed at all, and then mainly at the base of the 
trunk. It is a straight tree, clear of branches for from 50 to 100 feet in close, 
dense stands. Its height in favorable situations is from 150 to 180 feet, some- 
times 200 feet, and its diameter from 3 to 5 feet, or rarely 6 feet. In less 
favorable sites the height is from 75 to 100 feet and from 18 to 30 inches in 
diameter. Trees in the open, even when old, carry a wide, conical crown of 
dense, heavily foliaged branches down to the ground, the top of the cone being 
abruptly rounded. Forest-grown trees have a shorter crown of similar form. 
All of the branches, except the uppermost, droop strongly, those at the bottom 
of the crown most, and with a long curve downward and out from the trunk. 
The dense, deep, lustrous-green foliage is a marked feature. The leaves of 
lower crown branches (fig. 48) are flat and sharply grooved on the upper side, 
white-lined below, and usually with a notch at the end, but sometimes bluntly 
pointed. They are about 11 inches long, and, by a twist in the bases of those on 
the lower sides of the branches, they ap[)ear massed on the top sides. Branches 
of the uppermost part of the crown have shorter and stouter leaves, about three- 
fourths of an inch long, which are sharp-pointed and stand erect in dense 
masses on the tops of the sprays (fig. 49). The scattered leaves of the leader 
are very keenly pointed. The spherical resin-covered buds of this fir are char- 
acteristic, while twigs of the season are minutely hairy and pale yellowish 
brown. The dark purple cones (fig. 49), ripe in September, are about 4 to 5i 
inches in length by 2i to 2^ inches in thiclmess. The bracts adhering to the 
backs of cone scales are rounded at their free ends, gradually narrowing into a 
long, thin point. The seeds (fig. 49, a), which fall from the trees in October, 
are dull yellowish brown, with shiny light brownish wings. Seed leaves bluntly 
pointed and three-fourths to seven-eighths of an inch long. Wood soft, light but 
considerably heavier than that of the white or grand flrs. It is flne-grained and 
light yellowish brown. Rarely cut for lumber, but one of the best of the 

soft flrs. 

Longevity. — Age limits undetermined. It appears to grow slowly through- 
out life and to be only moderately long-lived. Trees from 16 to 24 inches in 
diameter are from 175 to 230 years old. 
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BDd Cascades of Britbb Columbia. Wnsblugton 




Alaska. — Extreme loathPaalern Alapka od sea side of CoaeC Range from ara levct 
to 1.000 feet, on steep hillsides northward, on mainland, to entrance of Boca do Qaadra 
inlet and to Sandfly Bay, on Portlnnd Canal. 
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levels on west than on east slope. Grows in well-drained, shallow, gravelly sand to 
moist, sandy loam, or in porous roclcy soils ; best on sandy loam ; good drainage necessary, 
as is also abundant, freely flowing soil moisture. 

In pure, limited stands and small groups (Vancouver Island, Olympics, high levels 
in Cascades), but more commonly in mixture. In British Columbia, above Douglas fir 
with western and black hemlocks, and western white and white-bark pines ; in Wash- 
ington and Oregon, at low altitudes with western hemlock, noble and lowland firs, west- 
ern red cedar, and Douglas fir ; moderately high up, sparingly with lodgepole and western 
white pines and yellow cedar ; near upper limit, with black hemlock, alpine fir, Engei- 
mann spruce, and w^hite-bark pine. 

Climatic Conditions. — Climate equable, with abundant precipitation, moderate 
humidity, long growing season, and small seasonal and daily variation in temperature. 
Annual precipitation averages about 45 inches ; 2 feet of snow, which soon disappears. 
Temperature rarely below zero or above 90" F. 

TuLEBANCB. — Moderately tolerant of shade, in this ranking close to noble and lowland 
firs and Engelmann spruce. Endures more shade than I>oug1as fir, western white pine, 
and western larch, but less than Pacific yew, western red cedar, yellow cedar, and west- 
ern hemlock. Long suppressed young growth under dense shade eventually dies if 
overhead light is not admitted. 

Repboddction. — Prolific seeder. Some seed borne locally nearly every year, but heavy 
seeding occurs at rather irregular intervals of 2 to 3 years. Seed of rather low rate 
of germination, and vitality very transient. Considorublo seed oaten by squirrels. 
Reproduction fairly abundant. Moist duff and moss-covered humous soil with moderate 
light favors best germination and growth of seedlings. 

Noble Fir. 
Abies twbiUs LIndley. 

DISTINGUISHING CHARACrTERISTICS. 

The woodsman's and lumberninn's name for this tree is **larch," or some- 
times "red flr." Why either, esjiecially *iarch," should he used it is dlllicult 
to understand. There is little, except possibly the thin foliage of this fir, to 
suggest likeness to any of the true larches or tamaracks, and little ali^o about 
the tree to deserve the name "red fir." It Is said that "larch," first applied 
in Oregon some twenty-five years ago, was used in order to avoid the prejudice 
against Its admirable timber, which would have been arouseil if the lunilier had 
been offered as "fir." Perpetuation of such a misnomer is confusing, even for 
so good a reason. It prevents lay people from acquiring a useful and correct 
knowledge of the natural relatlonshii>s of these imiwrtant forest trees. It is 
hoped therefore that " larch " will be replaced by the name " noble fir," which 
serves to iwpularize the tree's technical name. 

In the deep forests which this fir inhabits It is, when at its best, one of 
the most magnificently tall and symmetrically formed trees of its kind. The 
remarkably straight, evenly and only slightly tapering trunks are often clear 
of branches for 100 feet or more. Large trees are from 140 to 200 feet In height, 
or exceptionally somewhat taller, and from 30 to 60 inches in diameter; trees 
G to 7 feet in diameter occur, but they are rare. The crown of such closely 
grown forest trees is an open, short, narrow, round-topi)ed cone; the short, 
stiff-looking branches stand out straight from the stem in distant whorls or 
groups, while the closely-leafed branchlets appear like stiff fingers against the 
sky. The heavy lower branches sometimes droop. Young trees 10 or 12 inches 
thick often bear their characteristically o[>en, sharply conical crown down to 
the ground. The short branches stand out stitlly, almost straight, from the 
smooth grayish-brown trunks. Bark of old trees is rather thin — about 11 to li 
inches thick — and very characteristically divided by narrow seams into flat, 
narrow ridges. These are broken into long, irregular plates, which are soft 
and fiake off easily, revealing a clear, dark reddish-brown beneath the ashy- 
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brown sarface. The foliage varies from ji pale to a deep bluieh^reea, 
generally with a allvery tinge. The leases, straight to curved, ore plainly 
cbanneled od their upper surfaces, and arranged so tbat they appear to grow all 
In a crowded mass from Ibe top sldea of the hraaehes (tig. 50). Tboee of the 




lower branches are flat and commonly wltb a notch at the end. wblle tboee 
of tbe upi)ernioHt branches (fig. 50) are conspicuously 4-augled, very densely 
massed, and usually pbarp-polnted : tbose of the leaders are flattlsb and needle 
pointed. Lower brunch leaves are longer (about 1 inch to H Incbes) tbaa 
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the 11in>er branch It^nvex. n-liich are Gve-e<Khths I 
long. The short, ciirved, densclj' ninaseil. stiff U-iii 
larlr dietinetlve. uod wbolly uiillke la tliei^i' fei)lm-i' 




thrpe-fourths of an Inch 
H of this tree nre pnrllcu- 
Ihose of uuy other Ameri- 




cnu flr. Lenf buds nre rouoiled. nblong, und ii'sin coated. The liirge t 
coTcrwl coiies (fig. bi ) are moBt dlsllni-tlve. None of oiir other firs hiive com* ' 
^ l/ke tlieae. They are nbout ii to il lacUea lung by 2i to nearlf 3 Incbes In tliick' 
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ness. They ripen early in September and begin to brealc up and fall from the 
trees in October. The protruding, ix)inted bracts, which cover the cone scales 
as if they were shingled, give the mature cones a light yellow-green color, 
which later turns to light yellow-brown. The seeds (fig. 51, a), dull red-brown, 
have shiny pale brown wings. Seed-leaves, 6 to 7, of uniform thickness through- 
out, with a short abrupt point 

Wood, rather heavy, being one of the three Pacific firs with the heaviest wood 
of any of our species. It Is moderately hard, firm, of medium fine grain, very 
light brown, irregularly marked with reddish-brown areas, which add much to 
the beauty of the wood. It works easily and well, desening much wider 
recognition than it now enjoys for high-grade lumber. In quality it is entirely 
different from and superior to any of the light, very soft fir woods. The 
magnificent, clean form of its trunks gives the finest of saw timber. 

Longevity. — Much is still to be learned concerning its longevity. From what 
is now known it is doubtless long-lived, probably excelling all of our other firs 
In this respect Trees from 20 to ^ inches in diameter are from 200 to 365 
years old. Very large trees have been observed, apparently i)erfectly thrifty, 
which would unquestionably show an age of frcmi 0(H> to 700 years, if not more. 

RANGE. 

Coast ranges and Cascades of Washington and Oregon. Range still imperfectly known. 

Washington. — Northward to Mount Baker on both sides of Cascades, Olympic, and 
Coast mouatains. Not detected on Vancouver Island. Northern part of Washington 
National Forest, at about .'i.OOO to 5,000 feet : locally noted in Horseshoe Basin, Mount 
Amos, pass between Index and Montecristo. Both sides of Cascades in southern part 
of Washington National Forest, at 2.200 to 4.800 feet in Cedar, Green. White, Yakima, 
Wenache, and Entiat river watersheds. Mount Rainier National Forest, at 3,000 to 
5,000 feet — sometimes down to 1,800 feet and up to 5.200 feet ; abundant on Mount 
Rahiier, at 4,000 to 5,000 feet ; noted near Ashford. at 8.500 feet. Not detected on 
Mount Adams. North side of Olympic Mountains on Holeduc River, at about 3,000 feet, 
and general at higher elevations. 

Oregon. — Both sides of range In Cascade National Forest (North) ; west side, at 
1,400 to 6.000 feet ; east side, southward only to latitude 45**. Locally noted on south- 
west side of Mount Hood at point 8 miles below Government Camp and upward, on north 
side at 4,500 feet; at elevations between 5,000 and 0.000 feet between North Fork 
of Clackamas River and Roaring Fork ; this Is the flr abundant on ** Larch Mountain " 
in Clackamas watershed ; Crater Lake on Wizard Island and from 4.G00 feet on rim of 
lake to top; Browder Ridge (northernmost headwaters of McKenzie River, Lane County) ; 
north side of Siskiyous in Ashland National Forest. Reported extending southward In 
Coast Mountains nearly to Siskiyous. 

OCCURRENCE. 

Presenca throughout range determined chiefly l>y abundant soil moisture, uniform, mild 
climate, and abundance of species competing with it. On gentle mountain slopes (of any 
aspect), depressions, benches, low ridges, and rolling plateaus. Vertical range increases 
from north to south and from coast eastward within a more or less fixed zone of heat and 
moisture. Latitude of range more restricted on east side of Cascades than on west, 
owing to lack of moisture and a severer climate. Thrives on moist, thin, rocky soils In 
cool situations, but best on deep, rich soils. Not so fastidious regarding quality of soil 
If abundant moisture is present 

Very rarely in pure stands of even small extent ; usually with Douglas flr, western 
hemlock, western white pine, or less commonly with j-ellow cedar, amabilis and alpine 
firs, lodgepole pine, and black hemlock. With IXouglas flr and western white pine, often 
growing over western hemlock, western red cedar, and other tolerant species. 

Climatic Conditions. — Not fully determined. In general, climate of range is mild, 
and mainly without extreme daily or seasonal temperatures. Precipitation, heavy; con- 
siderable snow, which does not remain late. 

TOLRBANCE. — Rather intolerant of shade for a fir, particularly in middle and late life, 
when rapid height growth forces crown above slower species and maintains It In full light. 

Reprodl'Otion. — Moderately prolific seeder. Some seed borne locally nearly every year, 
but good seed years occur at rather long, infrequent Intervals. Trees from 60 to 60 
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years old often bear cones, but seed Is produced mainly by older and mature trees. Seed 
production appears to increase with age and to be maintained to great age. Seed of low 
germination (40 to 50 per cent), and of very transient vitality; much of it destroyed by 
an insect and eaten by squirrels. Seed germinates freely and seedlings grow well on any 
moist humus or mineral soil in the open or in moderate shade ; seedlings do not thrive 
in shade of mother trees. Openings made near seed trees are readily restocked. 

Bed Fir. 

Alkies magnifica Murray. 
DISTINGUISHING CHARACTERISTICS. 

The common nnme of red fir is appropriately chosen in reference to the deep 
red-brown bark which it almost Invariably has throughout its range. It is a 
stately tree ,when fully grown, commonly from 125 to 175 feet high, very excep- 
tionally 200 feet or more, and from 30 to 50 inches in diameter ; trees from 60 
to 80 inches in diameter are rather rare. Much larger trees are said to have 
been found, but the writer has never seen them. At high elevations, much 
exposed to heavy winds, it is very often from 40 to 80 feet high and from 20 to 
30 inches in diameter, or smaller. In close stands the straight, slightly tapering 
trunks are clear of branches for 60 or 80 feet or more. On high exposed slopes, 
smaller trees are often conspicuously bent down the slope at their base, as a 
result of heavy snows which yearly bend the seedlings to the ground. Their 
struggle to become upright with each year's growth never wholly rids them of 
the mark of early vicissitudes. The crown of old forest grown trees is a short, 
very narrow, round-topped cone, sometimes almost cylindrical. The short 
branches droop except at the top of the crown, where they trend upward. It 
has an open head, due to the distances between the regular whorls of 
branches. Only in the densest stands are medium-sized trees clear of branches 
for half or more of their length. In the high, fairly dense slope forests many 
trees bear straggling branches nearly to the ground. Here, too, the brittle tops 
are often broken off by wind, when the lost member is replaced by the upward 
growth of one or two side branches, which soon assume the form and plat^e of 
leaders. Broken and repaired crowns of this type are familiar sights on wind- 
swept slopes inhabited by this fir. Young trees (80 to 50 years old and as many 
feet high) have narrow, cylindrical, sharp-pointed crowns, touching the ground. 
All of the regular groups of branches, except the topmost, sweep down and 
upward at their ends in graceful curves, presenting a form which is unsur- 
passed in beauty and symmetry by any other of our conifers. The bark, smooth 
and conspicuously chalky white on young trees and on the upper stem and 
branches of old trees, is from 2 to 3 inches thick on large trees ; its hard, rough, 
deep furrows and narrow, rounded ridges are very distinctive. The latter are 
irregularly divided by diagonal furrows, which give a peculiar diagonal and 
vertical or zig-zag trend to the ridges. No other tree in the habitat of this fir 
has bark in any way similar. 

The dense foliage is dark blue-green, with a whitish tinge ; new leaves of the 
season are much lighter green and conspicuously whitened. The leaves are 4- 
angled with nearly equal sides, the angle on the upper sides of the leaves being 
rounded. Leaves of the lower branches (fig. 52) are flatter than those from 
other parts of the crown. They are l)ent from the lower side of the branches 
so that they appear to grow from the top of the branch, mainly in two dense 
upright lines; all are more or less curved. Lower leaves, from three-fourths 
inch to about IJ inches long, are blunt and wider at their ends than at their 
bases. leaves of the upper crown branches (fig. 53), five-eighths inch to about 
li inches long, are most strongly 4-sided, stouter than those below, conspicu- 
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value of this wood, in its better grades, is yet to be determined. Firmness and 
good worlcing qualities must render it useful for a number of the purposes to 
which pine is put, while its clean trunks would yield saw timber of the best 
form. 

Longevity. — It appears to be rather long-lived, but much fuller investigations 
are required to establish age limits. Trees from 20 to 3(3 inches in diameter 
are from 225 to 370 years old. Very large trees would certainly show much 
greater ages. The differences to be brought out in the longevity of this fir as it 
grows on high exposed slopes and as it exists in heavier forests of lower and 
more protected locations are likely to be most interesting and profitable contri- 
butions. 

The so-called Shasta red fir (Abies magnifica shastcnsis Lemmon, fig. 54) is 
a form of the ordinary red fir discovered and described in 1890 « by Prof. J. G. 
Lemmon. In every way, except in the form and protrusion of Its cone-scale 
bracts, and in the usually shorter full form of the clones, this tree is identical 
in appearance with the type species. Moreover, the habits of the two trees 
are the same; in fact, may be standing side by side. The exact range and 
occurrence of this tree has not been fully worked out. Following its first de- 
tection on Mount Shasta, California, it was found on the coast and cross ranges 
of northern California, and also on the Cascade Mountains, Oregon. Later it 
was observed by the writer on the divides of Kaweah River watersheds and 
elsewhere, far south of Shasta, in the southern Sierras. The distinction of these 
trees, possibly so far as is now known only by the ccmes, is of no importance 
from the forester's standpoint 

RANGE. 

High mountain slopes and ridges from southern Oregon and northern Calif ornln south- 
ward over west side of Sierras. 

Oregon. — Southern Cascades northward to mountain south of Davis Lake (lat. 43" 
86') ; west slope, at 5.200 to 8,800 feet; east slope (here extending 2 to C miles down 
from summit), at 6,000 to 8,800 feet. On Umpqua-Rogue Hi\er Divide and Siskiyous 
from Siskiyou Peak westward, but absent from coast ranges, Klamath Gap, and ridges 
of upper Klamath River Basin. 

California. — Northern part and southward in coast ranges to Lake County ; also 
throughout Sierras, and chiefly on west side. In northern part of State eastward to 
mountains north of Mount Shasta between Shasta Valley and Butte Creek ; here it 
occurs on Mount Pomeroy, at 7.000 to 7,500 feet, on summit of Goosenest Mountain, 
ridge east of Butte Creek, Glass Mountain, at point 14 miles south of Tule Lake at 6,700 
to 7.500 feet, and probably into Modoc County. Mount Shasta National Forest, generally 
At 5,000 to 8.000 feet. Locally noted on Scott Mountains ; Mount Eddy ; Mount Shasta, 
at 5,500 to 7,500 feet — sometimes to 8,900 feet. Westward in Siskiyou County to Marble 
Mountain ridge (west of Scott Valley), where it occurs on east slope at 5.000 to 5,700 
feet on Salmon Summit w^est of North Fork of Salmon, Trinity Summit on boundary 
between Siskiyou and Humboldt counties — here on west side above 4.800 feet. Klamath 
National Forest, above 6.000 feet. Highest summits in Trinity National Forest, between 
5,000 and 8,000 feet ; sometimes down to 4,000 feet, and common on Canyon Creek near 
lakes and on higher parts of Yola Bull Ridge. Throughout Stony Creek National Forest 
(Coast Range) on Sanhedrin range southward to Pine Mountain, at about 5,000 to 
7,000 feet ; abundant on St. Johns, Iron, and Hull mountains and headwaters of Grind- 
stone Creek, Black Buttes, and Snow Mountain, at 7.000 feet. Lassen Peak, 
Plumas, and Diamond Mountain National forests have scattered bodies above 6,000 
feet ; south side of I^ssen's Peak, above 5,500 feet. Northern Sierras, commonly on 
west slope at 4,800 to 7,000 feet : eastward to Grizzly Mountains and on east slope to 
Smithneck Creek and Sardine Valley. Locally noted In Plumas County at Bucks Valley ; 
Grizzly Mountains and southward to Penman Peak ; Spanish Creek Ridge ; South side 
Frenchman's Hill and westward to Walker Plain. Sierra County, Yuba Pass and east- 
ward down to 5,800 feet (west of Sierra Valley) to Sardine Valley and Smithneck Can- 



• It Is suspected that this tree was distinguished by Carri^re as early as 1867, but It 
la impossible to be sure now that his description refers to this tree. 
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6,200 feet, eastward to Bummit ; Tuolumne Meadows, up to 0,000 feet ; Lambert 
Dome : White Mountain : Mount Conness ; near Lookout Knob ; ridge between Ding- 
ley and Delaney creeks ; near Lake Tenaya and Cathedral Lakes ; Tioga Road from 6,800 
feet (in Long Gulch, 3 miles east of Aspen Meadows) to Tuolumne County. Southern 
Sierras southward to headwaters of Kings, Kaweah, Tule, and North Fork of Kem 
rivers. Mariposa County: North and northeast of Yosemite Valley, at 9,000 feet and up; 
Cathedral Lakes and southward nearly to Little Yosemite ; north rim of Yosemite Val- 
ley (near top of Yosemite Falls) down to 7,000 feet, and thence northward to Tioga 
Road which it follows cast^^ard from l*orcupine Flat (8.100 feet) to ridges west of Lake 
Tenaya tributaries: Belknap Mountain (head of East and Middle Tule rivers) ; Freeman 
Creek (tributary of Kern River); head of FJast F'ork of Middle Fork of Tule River; 
throughout divide between lower Kern River and Deer Creek and White River (affluents 
of Tulare Lake) above 0,000 feet, reaching southern limits at about Fish Creek (tribu- 
tary South Fork Korn Rlvor). latitude 36" 10'. and head of Poso Creek (tributary 
Tulare Lake and in .^«c II to 14, T. 20 S., R. 31 E., lat. 35" 40'). 

The ranjjo of Ahics mapniflca Hhastensis is inii)orfectly known. At present 
this tree is known to inhabit tlie range given for the siKH'iea frdni ISount Shasta 
northward, while it occurs with the si>ecies in Scott Mountains, of^ Mount Eddy, 
and In Trinity and Stony Creek National forests. South of this It is found at 
several points In Fresno, IMlare, and Kern counties. Locally noted In this 
region by the writer at Alta Meadow (near southeastern border of Sequoia 
National I*ark). Further careful oi)servations of fruiting trees are expected 
to yield a wider and more connected occurrence of this form. 

OCCURRENCE.** 

Tree of high elevations, often well up to tlml>er line. Lower, protected, gentle moun- 
tain slopes about meadows, to steep, exposed, windswept ones near high divides and 
crests ; also in cool, sheltered ravines, gulches, and high rolling mountain plateaus. 
Prefers north and east exposures to drier and warmer south exposures ; in such regions 
confined mostly to available moist, cool sites. T'sually, and of largest size, on moist, 
porous, sandy or gravelly loam soils'; but grows in very rocky, poor situations with 
little soil ; poverty of soil and moisture produces small or stunted trees. 

In large pure and nearly pure stands below timber line and above white fir belt; often 
in pure small stands at timl>er line. At upper limit, generally with black hemlock, 
lodgepole pine, and western white pine. In northern California and southern Oregon, 
with yellow pine, sugar pine, and Douglas fir at lower levels; in Sierras at lower limit, 
commonly with white fir, which it replaces oftien abruptly at white fir's upper limit. 
Toward upper limit, where it mingles with western white pine, lodgepole pine, and black 
hemlock, the latter grows mainly In gulches and ravines, lodgepole pine on borders of 
meadows, lakes, and moraines, and western white pine (generally scattered), while inter- 
spersed among all are frequent groups and small areas of dense pure, or nearly pure, 
stands of this fir. 

Climatic Conditions. — Climate of region with comparatively short, intensive growing 
season, and long cold period of rest and precipitation. Average annual precipitation, 
about 30 to 50 inches ; considerable snow, which in some parts of Sierras is over 20 feet 
deep and covers ground from November to June. In many parts of its range snowfall is 
much less, or melts l)cfore becoming very deep. Winter temperature, rarely falls to 
xero; summer temperature, not excessive (probably not over 80** F.) during day, with 
cool and generally humid nights. Frost liable to occur at any time during growing sea- 
son at higher levels in range ; usually, however, not until late in August. 

ToLERANCB. — Only very moderately tolerant of shade at any period ; much less tolerant 
than white fir. Incense cedar, and Douglas fir; very similar to noble fir in light require- 
ment. Rarely to any extent in intermediate or subordinate positions: nearly always in 
stands of equal age, which favor overhead light. Endures but little side shade, as shown 
by long, clean trunks universal in close stands and common in rather open stands. Tol- 
erance appears to vary with soil, moisture, and climatic conditions ; more tolerant under 
best conditions for growth. 

Rbprodcction. — Prolific seeder : good seed years occur about every two or three years, 
while some seed is borne in many localities every year. Seed production usually greatest 
in open stands, and by moderately old trees. Seed of fairly high germination, but of 
only transient vitality. Germination abundant on moist mineral soil in open or in light 
shade; less frequent or wanting on drier, thick duff. Seedlings grow rapidly In cool, 
moist, sandy soil, soon restocking high slopes and openings cleared by fire or storm. 



« Includes Ahics magniflca shastensis. 
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SEQUOIA. REDWOODS. 

The trees composing the Sequoia group are of aucient origin. Remains of at 
least two sequoias, from which bur species descended, have been found in the 
Cretaceous and Tertiary periods, during which time they lived in the Arctic 
Zone. Our representatives of the genus are now singularly isolated and are 
found almost entirely in the coast mountains and Sierras of California, far from 
their nearest relative on this continent — the bald cypress (Tawodium distichum) 
of the Southern States. They are the tallest and most massive of our forest 
trees. Indeed, one of them is easily the largest conifer in the world, widely and 
justly honored as the most remarkable of trees. Unlike many of our other 
cone-l)earers, their distinguishing features remain unvarying. 

On account of the restricted range of the Sierra species especially, much con- 
cern has l)een expressed regarding the probable extinction of these trees. Great 
and seemingly needless destruction has been wrought by fire and ax in these for- 
ests of incomparable grandeur. While it would be a calamity to permit the 
total destruction for commercial purposes of trees which number their age by 
thousands of years, fear need not be felt that these trees are in danger of actual 
extermination for want of natural reproduction. With protection against fires 
they perpetuate themselves indefinitely, notwithstanding the popular belief that 
at least the Sierra sequoia is not reproducing itself. Some of these magnificent 
forests should be preserved untouched as monuments of American respect and 
love for nature*s noblest legacy. The scientific and educational value of pre- 
serving them is unquestioned. The destruction, for whatever end, of all of the 
great trees which it has taken thousands of years to produce could never be 
justified in later years. 

Sequoias are evergreen trees. The leaves are narrow and lance-shaped, 
pointed, and arranged alternately opposite and spreading in two lines from 
opposite sides of the branches (fig. 57), or they are scale-like, sharp-pointed, 
and closely overlapping each other on the branches (fig. 56). Leaves of this 
type are longer, the points 8i)reading ou young shoots (fig. 55) and young trees, 
forming sprays somewhat similar to those of cedars. The leaves of each sea- 
son's growth remain on the branches for three or four years. Flowers of two 
sexes, male and female, are borne each on different branches of the same tree. 
Both are minute or small, rather inconspicuous, scaly bodies at the ends of 
branchlets formed the previous year, and opening very late in winter or in early 
spring. The cones are egg-shaped Iwdies composed of closely packed, woody, 
persistent, thick scales, and are from about an inch to 3i inches long (figs. 56, 
57). They ripen in one and two seasons, remaining on the trees after opening 
(late in autumn) and shedding their seeds. Five to seven seeds, minute, brown, 
stiff, wing-margined flat bodies, are borne closely packed beneath each scale. The 
seeds can not be wafted more than a short distance by the wind. Squirrels 
cut down and bury thousands of the seed-laden cones, from which, under favor- 
able conditions of light — an opening in the forest — many seedlings spring up. 
Seed-leaves, 4 to 6. The bark of old trees is enormously thick, red-brown, soft, 
and separable in very thin flakes. 

The purplish, red-brown wood of the sequoias is light, very soft, straight- 
grained, and, except that formed during the first one or two centuries, fine- 
grained, often exceedingly so. It is remarkably durable under all kinds of 
exposure, lasting for very many years without apparent sign of decay. Its 
great durability and straight grain and the ease with which it can be split and 
otherwise worked have long made it desirable for many commercial puriwses. 
Its huge, long, clear trunks yield saw-timber so large that it often requires to 
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be split into quarter or half logs before it can be milled. Felling one of these 
monster trees requires several days* labor of two or three expert men, and when 
the tree goes down its weight is so enormous that not Infrequently it is so com- 
pletely demolished that not a foot of saw-timber is available. This is true 
mainly of the Sierra sequoia, the wood of which, in very old trees, is somewhat 
more brittle than that of the coast sequoia. 

The longevity of these trees is still unsettled. Claims are made that the 
Sierra species attains an age of from 4,000 to 5,000 years. Many of the largest 
trees have been wholly or partly destroyed, making it -difficult to obtain con- 
vincing records. It is safe to assert, however, that some of the largest trees 
are at least 4,000 years old, while most of the average large trees now standing, 
like many that have t)een cut, are about 2,000 to 2,500 years old. Their height 
is from 275 to 350 feet, or in very rare instances calculated to be nearly 400 feet, 

with diameters of from 10 to 18 feet, or unusually of from 25 to 27 feet. 

Two distinct species are known. One is confined practically to the coast 
mountains and the other to the Sierras of California. The coast species extends 
a few miles into Oregon. 

Big^ree. 
Sequoia watfhingtomana (Winsl.) Sudworth. 

DISTINGUISHING CHARACTERISTICS. 

What the technical name of this seiiuoia should be is still a matter of disa- 
greement among autliors. Sequoia icellingtonia Seeman (1855) was revived 
in 189<> by an eminent American tree botanist and again perpetuated in 1005. 
Ten years agoo the writer proi)osed an older name, 8. washingtoniana (Winsl., 
1854), later discussing fully the basis of his decision.^ The argument given 
then has not since been overthrown, nor does it seem likely to be, if the evidence 
brought then is justly weighed. The unsupported assertion has, however, been 
made that Dr. C. F. Winslow's Taxodium washingtonianum, upon which 
Sequoia washingtoniana is based, was not technically published. But a careful 
examination of Doctor Winslow's statement (loc. cit.) should certainly be con- 
vincing, fortunately, that Sequoia wellingtonia is not entitled to stand for this 
grandest of all American forest trees. 

Barring actual specific differences which abundantly distinguish the bigtree 
from the redwood, it seems in general appearance to be only a more massive 
and grander edition of the latter sfiecies. Its huge trunk, greatly buttressed 
at the base and very deeply and widely furrowed, bears much the same, but 
lighter, cinnamon-red bark. Much larger ridges and deeper furrows mark these 
trunks than do those of the redwood. The bark is excessively thick at the 
base of old trunks, often from 12 to 18 inches or more. It is soft, almost 
spongy, and composed of fine fibers, which are constantly breaking away 
through various agencies — weather, wind, and, not the least, the incessant 
climbing of red squirrels. Except where it has been consumed by fire, the 
accumulation of ages of this wearing may be seen about the trunks, where it 
has fallen in the form of masses of fine red-brown bark. Outer, unbroken, 
filmy scales of the bark are a purplish or leaden gray. Young trees from 10 
to 20 inches in diameter, probably through the protection of their limbs, retain 
this outer film of bark and are therefore of a much grayer tone, which is the 
color also of the smooth, unbroken bark of still younger trees. The bark of the 
branches of old trees is the same color and exceedingly thin. 

• See Bulletin 14, DIv. For., IT. 8. Dept. Agr., 61, 1897. 
» See Bulletin 17, Div. For., U. S. Dept. Agr., 28, 1898. 
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Dimensions. — The height and diameter of these trees is popularly much over- 
estimated. Ordinary large trees are about 250 or 280 feet high, while excep- 
tionally large ones are from 300 to 330 feet, with diameters of from 12 to 17 
feet, or occasionally 20 to 27 feet through, measured 8 to 10 feet above the 
greatly swelled bases. Doubtless, exaggeration of actual dimensions is due to 
inaccurately measuring some of the largest trees so as to include the immense 
basal buttresses, which are properly no part of the trunk's thickness. 

In youth the conspicuously conical trunks are densely clothed to the ground 
with short, slender branches which curve and point upward sharply, forming 
a broad, sharp-pointed pyramid. In this form it is extremely handsome and 
graceful. It usually retains its long crown for from 200 to 300 years, except In 
very crowded stands ; afterwards the lower limbs gradually thin out and become 
drooping, with a greater weight of dense foliage, as do also the middle crown 
branches; only the uppermost ones trending upward. Later, and toward ma- 
turity, the great trunks are clear of branches, except for a straggling branch 
here and there, for from 80 to 125 feet or more. The crown has then lost all 
semblance to its youthful form, and is a short, narrow, round-topped dome, 
irregular in outline and somewhat open. The once straight leader has died 
and lost its top, or the side branches have overtaken it and together round off 
the crown. All of the branches have become enormously large, crooked, and 
bent, some drooping and others horizontal, and all bearing dense masses of deep 
blue-green foliage. The leaves (fig. 56), sharp ix)inted, longer, and more spread- 
ing at their points on stouter main stems (fig. 55), overlap each other, covering 
the slender, drooping sprays. The smaller twigs have shorter leaves, and the 
larger have longer leaves. linger, more spreading, but similarly arranged, 
keenly pointed leaves are borne by seedlings from one to several years old. 
The cones (fig. 56) are matured by the end of the second summer, when they are 
dark bluish to olive green. They oi)eu slowly during early nutiitnn, the thick 
stiff cone scales parting only little, but sufficiently to liberate tlie thin, pale 
brown, winged seed (fig. 56, a). About 4 to 6 seeds are borne under each cone 
scale. Purplish grains of rosin-like substance fall from among the dried-out 
cone scales, and impart a deep purple to water, as do also the cones themselves. 
This substance contains 70 i)er cent of taiuiin, and is in this and other respects 
the same as that frequently found exuded in hard masses in the burned hollows 
of the trunks of these trees. Upon drying, after which most of the cones fall, 
the cones are dull yellowish-brown, the inner portions of the scales, red-brown. 
The minute narrowly winged seeds are not lK)rne far from the parent tree. 
Thousands of ripe cones are cut down, just before they open, by indefatigable 
little pine squirrels. These are buried for winter food, many at the base of the 
parent. When fire and storm or the ax lay the parent low, some of these seeds 
spring up and replace it. Seed leaves, 5, five-eighths inch long, slender, and 
pointed; scattered, shorter but similar, leaves succeed these, topi)ed the follow- 
ing year by sharp scale-like leaves one-fourth of an inch long. Succeeding 
growth has the longer sharp form of adult leaves. 

Wood of the bigtree is brilliant rose-purple red when first cut, later becom- 
ing more and more dull purplish red-brown. It is very light (redwood is 
much heavier), brittle, variable in grain from coarse (the growth of the first 
400 or 500 years or more) to very fine-grained (the later growth). It contains, 
as does the bark, a large amount of tannin, which doubtless has much to do 
with its remarkable durability in an unprotected state. Prostrate trunks lie 
for centuries on the ground with no sign of decay, except in the perishable 
sapwood. The wood is widely useful for commercial purposes, passing in the 
market as " redwood ; " though lighter and more brittle than the coast redwood, 
it is said to be not less valuable for lumber. As already stated (p. 139), so small 
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a percentage of saw timber Ib actually obtained (25 to 30 i>er cent) In luinbering 
tbls tree that It seem^ wantonly wasteful to lumber tt. 




Fio. Bfi. — Be^ela teathlnsloHiana. 

LoNOEvrrr. — BHtlnintee and ring conntB Have planed the age of tlila tree at 
from 4.000 to 5,000 years. It Is doubtful whether the largest of the trees now 
IBias— OS 10 
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Btaading are over 4,000 years, wlille very mnny trees from 12 to 18 feet In 
diameter show ages from 1,800 to 2,500 years, or in rare cases nearly 3.000. 
Furtber studies of the longevity of tbls tree lire retiulred. There are abundant 
opportunities In the heavily lumbered soatbern forests. 
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(1) Xorth Qrovc: Noar Kouthern boundary of Placer County on tributary of Middle 
Fork of American Ulver and Forest Hill Divide, about 10 miles east of (town) Michigan 
Bluff and Just inside of Taboe National Forest ; 6 trees, at 5,100 feet ; private 
ownership (?). 

(2) Calaveras Orove: First discovered (1854) In Calaveras County, on divide at head 
of Moran and San Antonio creeks. Just north of North Fork of Stanislaus River and west 
of Stanislaus National Forest, at Big Trees post*offlce ; elevation, about 4.600 feet ; 50 
acres, with about 102 trees ; private ownership. 

(3) South CaUiveraH or Stanislaus Crore: Tuolumne County, H miles southeast of last 
grove and southeast of North Fork of Stanislaus Klver on divide between Beaver Creek 
(north) and Griswold C!reek (south — both tributaries North Fork of Stanislaus Ulver), 
at al>out 5.000 feet; about 1,000 acres, and about 1,380 trees; private ownership. 

(4) Tuolumne or Crane Flat Grove: Near south boundary of Tuolumne County in 
Yosemlte National Park and IJ miles northwest of Crane Flat Station on Yosemite trail 
from Coulterville, between Tuolumne and Merced rivers ; about 40 trees ; also single tree 
southwest between this prove and Merced River — exact location unknown. 

(5) Merced Orove: Headwaters of Merced River near north line of Mariposa County 
and a few miles southwest of Tuolumne Grove ; less than 100 trees ; private ownership i ?). 

(6) Mariposa Orove: Mariposa (^ounty, l>etween Big Creek and South Fork of Merced 
River (Yosemite National Park), 16 miles directly south of Lower Hotel in Yosemlte 
Valley, and in two bodies at 5,400 to 7,000 feet ; northeastern one, with 365 trees, and 
southwestern one, with about 180 trees, one of which is the celebrated " Grizzly Giant ;" 
Government ownership. 

(7) Fresno Orove: Near north line of Madera County at head of Redwo<jd Creek 
(branch Fresno River, in sees. 17 and 18, T. 6 S., R. 22 E.), about 14 miles southeast of 
Clarks ; 2 miles long by 1 to 2 wide, originally with about 2,000 ( ?) trees, many of which 
have been cut ; private ownership. 

(8) Dinky Orove: Fresno County, on branch of Dinky Creek (tributary North Fork 
Kings River, sec. 35, T. 10 S.,R. 26 E.), at 6,800 to 7,300 feet; 50 acres with about 170 
trees; in Sierra National Forest. 

(9) Converse lianin Forest: Originally one of largest south of Kings River; between 
latter stream and Mill Creek (T. 13 S.. R. 27 and 28 E.), 6 miles north of Millwood; 
about 10 square miles; private ownership and airaof-t entirely lumbered. 

(10) General Orant Orove: In General Grant National Park; about 202 trees, and 
originally part of Converse Basin forest, partly Government and partly private owner- 
ship. 

(11) Redicood Mountain Forest: A few mile south of General Grant grove on Red- 
wood Creek (branch North Fork of Kaweah River), covering about 6 square miles, con- 
taining several thousands of trees and In parts constituting pure dense stands : consider- 
able part luml)ered ; private ownership ; a little-known forest. 

Sequoia National I'ark contains following four groves, and one large forest. 

(12) Dorst Creek Oroves (northmost ones in Park), comprising two smair groves on 
Dorst Creek (tributary North Fork Kaweah River, In northwest part of T. 15 S., R. 
20 E.). with about 766 trees; Government ownership. 

(13) Stcanee River Orove: Small patch on Swanee River (branch Marble Fork Kaweah 
River), in southeast part of same township; contains about 101 trees; Government 
ownership. 

(14) Oiant Fore*it: On Marble Fork of Kaweah River near its mouth (T. 15 and 16 S., 
R. 30 E.) ; covers about 10 square miles, at 6,500 to 8.000 feet, and contains about 5,000 
trees ; the largest continuous forest intact of this species ; its largest tree Is " General 
Sherman :" Government and private ownership. 

(15) Redwood Meadow Oroves: Two separate patches al)out 5 miles east of Giant 
Forest, on Middle Fork of Knwenh River Just outside of Sequoia National Park txiundary 
and near Granite and ClifT creeks (branches of latter river) ; larger grove covers about 
50 acres around and below Redwood Meadow, with about 200 trees; smaller grove, 
one-fourth mile below Meadow, covers a few acres with about 80 trees ; a single tree 
also stands 1 mile north of Meadow. Private ownership. 

(16) East Fork Forests: Two separate bodies on both sides of East Fork of Kaweah 
River at Redwood Creek, 3 miles west of Mineral King; northern one 3 miles long and 
half a mile wide, at 6.500 to 8,000 feet ; large part lumbered ; southern grove one-half 
mile wide by about one-)mlf mile long; Government and private ownership. 

(17) A number of small groves, a few miles west of latter forests, are on tributaries 
of East Fork and main Kaweah River; they l)ear names of streams on which they stand 
and comprise groves on Squirrel Creek, Mule Creek, Squirrel and Lake creeks, Salt Creek, 
and in Coffee Pot Canyon (Just west of Sequoia National Park) ; private owncrahip. 

(18) South Fork Forest: On south Fork of Kaweah River Just within west border of 
Sequoia National Park (In T. 18 S., R. 30 E.) and covers about one-fourth of a ag 

mile. 
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(19) North Tule River Forest: Coven entire basin of this stream from second west- 
side tributary canyon to uppermost east-side one (in north part of T. 19 S., R. 30 E.), 
comprising about 6 square miles with north edge Just within Sequoia National Park ; 
elevation, 5,400 to 8,000 feet ; large part lumbered and privately owned. 

(20) Middle Tule River Forest: One mile south of North Tule Forest on east head 
basin of Bear Creek, extending over high divide, also between this basin and Middle 
Tule River Canyon, and over east slope of latter stream (In T. 19 and 20 S., R. 30 and 
31 E.) ; covers an area of about 6 miles long by 5 miles wide, at 6,000 to 8,000 feet; 
large part lumbered; a part of this forest, but separated from it, is the Silver Creek 
Grove of 200 to 250 trees, on south slope of Sliver Creek (tributary Middle Tule River) ; 
private ownership. 

(21) Alder Creek Forest: One-half mile southeast of Middle Tule Forest, on Alder 
Creek (tributary Middle Tule River), 3 miles long by about one-half to 1 mile wide, 
extending from head of Ross Creek northward along summit of divide between Hassle 
Creek and Middle Tule Canyon to head of (south) Alder Creek, down slope to within 
about one half to 1 mile of Middle Tule River ; elevation, 5,700 to 7,000 feet ; private 
ownership. 

(22) East Tule Forest: About 2 miles wide by 3 miles long, covering head basin of 
East Fork of Tule River (at Junction between T. 20 and 21 S., R. 31 and 32 E.), at 
5,650 to 7.500 feet elevation ; main body begins 2 miles above Nelson's ranch, but 
scattered trees occur along canyon bottom to within three-fourths mile of latter ranch ; 
also detached grove of 250 to 300 trees to southwest on divide between Bear and Marble 
creeks; private ownership. 

(23) Freeman Creek Forest: On head basin of Freeman Creek (tributary East Fork 
of Tule River) al)out 3 miles long by one-half mile wide, separated by narrow divide 
from East Tule Forest ; private ownership. 

(24) South Tule Forest: Composed of two parts; one. In East Tule watershed. Is 
connected with one In South Tule basin for al>out 11 miles on divide and also at heads 
of Coy and Slate creeks: East Tule part extends from head of Coy Creek westward 
to Deadmans Creek; the largest area, to west of Coy and Slate creeks. Is about 31 
miles long, and extends from top of divide down between Bast and South Tule and 
northward down north slope of East Tule for about 1 mile ; general elevation, 0,000 to 
7,600 feet; South Tule part extends from northeast corner of Tule River Indian Reserva- 
tion northeastward 4 or 5 miles, with a width of 2 to 21 miles ; elevation, 5,C00 to 7-,o00 
feet ; private ownership. 

(25) Drp Meadow Grove. — Small patch east of Tule Indian Reservation, on head of 
Dry Meadow Creek (tributary Kern River, approximately In S. 20, T. 22 S., R. 31 E.). 
Government ownership. 

(26) "Deer Creek Orore. — Aboujt 30 large trees at head of South Fork of Deer Creek 
(tributary White River), few miles east of Deer River Hot Springs (S. 2, T. 24 S., R. 
31 E.). 

OCCUBBENCE. 

Between larger north groves there are breaks of from 40 to 60 miles. B'rom the Kings 
River forest southward, groups are less widely separated ; a broad l>elt, broken only by 
deep canyons, extends for 70 miles to its southern limit In the Tule River basins. Gaps 
between north groves correspond with glacier beds which flowed from main high crest 
of Sierras during the glacial epoch. Existing growth is on higher lauds from which 
ice melted long before It did In the Intervening canyons. Prefers slopes, low ridges, 
depressions, and draws near or on headwaters of streams, where soil moisture is present. 
Indifferent to exposure, growing on slopes of every aspect. I'refers conditions of dense 
forest, occurring only rarely and of much smaller size in exposed situations. Depth 
and quality of soil and abundant moisture are most favorable to l>est growth. Usually 
in deep, porous, .sandy, or gravelly soils moistened by contiguous streams or slope run- 
off; also grows well on moist, rocky, shallow soils, but less commonly on dry gravelly 
or rocky soils. With moisture, the condition of soli apparently has little or no effect on 
growth. 

Occasionally in pure stands, but usually In mixture. Mostly with sugar pine and 
white fir (with Douglas fir at north) ; western yellow pine is often mingled on drier 
borders of these forests and groves, as It is also at lower elevations, where also Incense 
cedar Is a very common associate. From a pure stand, big trees may form the prin- 
cipal part of the forest (as In larger areas), or they may (as In smaller groves) make 
up only a small percentage of stands. At higher levels white fir Is often the only 
associate. 

Climatic Conditions. — The habitat of blgtree Is cooler and drier than tliat of red- 
wood. At Summit, situated some distance north of its range, at an elevation of 7,000 
feet, the temperature occasionally falls to —12' F. and never exceeds 100°. Throughout 
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Its range the precipitation varies with increase in altitude and for dry and wet years 
from about 18 to over 60 inches. At high aititudes the snowfall is often very heavy. 
At Summit, an annual snowfall of nearly 700 inches, equivalent to 70 inches of rain, 
has been reported. The winters are long but mild, and the flowering and pollination of 
blgtree take place as early as February or March, although spring does not commence 
until considerably later. The climate varies little with latitude, because as bigtree ex- 
tends southward it grows at increasingly higher elevations. 

ToLEiUNCE. — Tolerant of but little shade at any stage ; for vigorous growth, abundant 
overhead light required from the start. Endures more shade during early youth than 
In old age, when crowns are always in full light. Under dense shade young plants grow 
very slowly, and have sparse foliage, flat crowns, and a gnarly habit, showing need of 
light. Such trees, however, often survive for a number of years, recovering slowly with 
light. General absence of reproduction In all but openings in forest and in open ground 
adjacent to seed trees shows clearly that light Is a most Important factor In early life. 
Endures considerable side shade ; close stands of trees, 20 to 30 years old, often retain- 
ing branches to ground, while In full light they are kept many more years. 

Repboduction. — An abundant seeder at short intervals, with specially heavy seed 
years ; some .seed usually borne annually in parts of range. Seed of moderately high 
rate germination, with persistent vitality. Open-grown trees may bear seed sparingly 
when 18 or 20 years old. Seed production in forest, much later; mainly when from 
150 to 200 years old. Seeds are scattered in late fall and early winter. Lightness of 
seed permits restocking of open ground for several hundred yards from mother trees. 
Germination mainly and best on exposed mineral soil ; seedlings rare or wanting on heavy 
litter, which they can not penetrate. Reproduction generally best on burned areas, where 
fire has cleared off litter, and exposed mineral soil, or even after light ground fire has 
left a layer of ashes or charcoal. Heavy stocking, which occurs only under such condi- 
tions, often amounts to 2,500 seedlings per square rod. Dense snowbrush common on 
burns does not prevent growth of bigtree seedlings. T^sually seeded before the brush 
comes In, seedlings grow slowly through it. Thrifty sapling stands are frequent over 
this brush. Seedlings grow rapidly in clearings, under full light, sometimes reaching 
6 feet in as many years, the greater part of which is attained during the third and fourth 
years. Such open-grown seedlings begin to branch vigorously from the first year, and 
assume the characteristic pointed form of rapid growth. 

Bedwood. 

Sequoia aetnperviretui (Lamb.) Endliober. 

DISTINGUISHING CHARACTERISTICS. 

The dark cinnamon-brown, grayish tinged trunks of redwoods are more or less 
buttressed at their bases and. as a result, are often marked with corresponding 
rounded ridges and broad hollows. The trunk is full and round higher up, and 
has a gradual tai)er throughout. Average large trees are from 190 to 280, some- 
times 300, feet high, and from 8 to 12 feet or occasionally 12 or 15 feet in diam- 
eter. Exceptionally large trees are 325 or 350 feet high and 18 or 20 feet in 
diameter at a height of from 8 to 12 feet above the greatly swelled base. Old 
trunks are clear of branches for 50 or 00 feet in open stands and for 80 or 100 
or more feet in dense forests. The crowns of young trees from 10 to 15 inches 
!n diameter are narrowly conical, and extend nearly or quite to the ground. The 
slender, short lowet crown branches droop with a downward curve, while above 
the middle the branches gradually trend more and more upward. On larger 
trees in close stands the lower limbs are shaded out, leaving a very short, round- 
topped or sometimes a flat-topped crown. The few branches on such trees, now 
long and thick, stand out rigidly from the trunk, drooping slightly — at the top 
not at all-7-forming a very open head. Bark of old trunks Is from 8 to 10 or 
even 12 hiches thick at the base of the trees, and it Is very deeply and widely 
furrowed and ridged. The leaves (fig. 57) are flat, sharp-pointed, stiff, of 
unequal lengths (one-third inch to about 1 inch) on the same twig. On side 
twigs of lower branches and on young saplings the leaves stand out in two 
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lines on opposite sides of the twigs, while on the main stem of these branches 
they vary in length down to short scale-like forms and occur in several lines, 
sometimes closely pressed to the branch. A conspicuous feature of these leaves 
is their habit of clinging to the branches for one or two years after they are 
dead, when they are pale dull brown. These leaves occur irregularly on 
branches, though they are most common on the top branches of mature trees, 
particularly In exposed sites. The foliage is a bright, deep yellow-green ; that 
of each season's growth remains on the tree about three or four years. Cones 
(fig. 57), which mature In one year, are ripe early in September. They open 
and shed their seed slowly, and remain on the trees several months afterwards. 
The seeds (fig. 57, 6), about 4 or 5 of which are borne under each cone scale, 
are pale russet-brown. Seed leaves, usually 5 ; very slender, pointed, and about 
seven-eighths of an inch long. Seedlings produce similar scattered spreading 
leaves for several years before assuming the adult foliage. Wood (about the 
weight of white pine), several pounds heavier per cubic foot than that of the 
bigtree. It is very soft, moderately fine-grained, but variable from fine to 
coarse, exceedingly brittle, and a purplish, clear red-brown in color. It is of 
the first commercial imjwrtance on account of its great durability without pro- 
tection, the ease with which it is worked, and the large sizes of clear lumber 
obtainable. 

Longevity. — Very long-lived, but greatest age undetermined. On account of 
the extensive lumbering in the past, followed by fire, age records of very large 
trees have not been obtained. Probably not as long-lived as the bigtree. A tree 
20 feet in diameter and 350 feet high showed an age of 1,000 years. Another 
tree 21 feet in diameter was 1,373 * years old. 

BANOE. 

From southwestern corner of Oregon southward, from 10 to .'iO miles inland, through 
California coast region to Salmon Creek Canyon (12 mllos south of Punta Gorda) In 
Monterey County. Generally from near sea-level to about 2,500 feet elevation, and 
mainly on seaward side of coast mountains within the fog belt. 

Obboon. — Three groves in southern Curry County ; two, aggregating 2,000 acres, on 
northwestern side of Chetco Ulver, G and 12 miles from its mouth, a third grove, farther 
south, on Wlnchuck River only a few miles from sea and very noar California lin<?. 

California. — Northmost large forest is on Smith River (Del Norte County) and Its 
tributary Rowdy Creek, from which a nearly unbroken belt extends southward. Klamath 
National Forest only on Goose Creek (T. 14 N., R. 2 E.). At north end of Del Norte 
County belt is only 5 to 6 miles wide, between which and the soa there is a belt :i miles 
wide, mainly of Sitka spruce and Douglas flr. But south of Crescent City, redwood 
comes within a mile of coast and the belt widens to or 7 miles, continuing thus to 
Klamath River Valley, up which It goes for 20 miles ; Immediately south of this valley 
the belt becomes 10 to 12 miles wjde and so continues until reaching Humboldt Bay, 
where It narrows to a width of about 7 miles, extending east to .•^> miles oast of Korbel. 
and recedes from the coast 2 or 3 miles. Southward from Humboldt Bay it continues 
receding from coast, until, at Eel River, the belt, here about 15 miles wide, is 15 miles 
or more from the sea. In southern Humlwidt County (T. 3 S.. R. 3 E.. Humboldt meri- 
dian) the belt ends In a tapering point about 7 miles southwest of Ee\ River. For 
about 15 miles redwood Is absent, but at north boundary of Mendocino County the belt 
begins again, close to sea, and continues about 8 miles wide to a point opposite Westport, 
where It extends eastward 10 miles from that town, and at a point 15 miles north of 
Mendocino widens to about 20 miles, reaching Inland to Deep Creek (opposite Wlllits) on 
east slope of coast mountains. It continues thus, with gaps on the divide, until Sonoma 
County is reached, here contracting to 10 or 12 miles In width, on Russian River extend- 
ing east to ForestvUle, and, much broken. Anally ceases about opposite Santa Rosa. 
Through Marin County redwood appears only In groves and In ravines, but extends 
eastward to Napa Valley and over Howell Mountain (toward Pope Valley k here reaching 
Its most eastern limit, more than 30 miles from the sea. In Mount Diablo range, only on 



• See Forest Service Bull. 38, p. 12. 



. ■'i 



r 



FORESy TREES OF THE PACIFIC SLOPE. 147 

Redwood Peak in Oakland Hills; but south of San Francisco, on seaward coast range, 
covers crest and west slope, mixed wltli Douglas flr and other trees, extending southward 
through Santa Cruz Mountains. Ceases for a few miles around Monterey Bay, but in 
Santa Lucia Mountains (Monterey County) occurs in canyons chiefly on seaward side of 
range at altitudes from sea-level to 3,()00 feet (the largest trees growing in Little Sur 
River Basin, near Pico Blanco), extending south to Salmon Creek Canyon (12 miles 
south of Punta Gorda, iat. 35" 50'), the southern limit. 

OCCURRENCE. 

Best stands and all pure stands on protected flats and benches along larger streams, 
sheltered, moist coastal plains, river deltas, moderate west slopes and valleys opening 
toward sea. At higher, more exposed levels, where It is drier, and on steeper slopes 
growth is smaller and gradually gives way in mixture to less exacting species. In north, 
often on east slopes, but in south restricted to west side of coast range. Very exacting 
in requirements as to soil moisture ; prefers deep to shallow soils, and grows better in 
fresh, well-drained soils than in wet ones. Sandstone prevails in range, and soil is 
clayey to sandy (greasy when wet), yellowish, and capable of holding much water. 
Sandy to clayey loam soil, even on steep slopes, usually of fair depth and of good compo- 
sition. Boggy soils near mouths of streams are not suitable, such localities being mainly 
given over to an Irregular forest of Sitka spruce, grand fir. Port Orford cedar, and 
hardwoods. 

Relatively small part (less than 50 square miles) of redwood forest is pure growth. 
This is dense, and with little undergrowth except moss and small herbaceous plants. 
Greater part (about 1,800 square miles) a mixture of redwood (50 to 75 per cent), 
Douglas fir (most abundant associate everywhere except on damp places), tanbark oak, 
grand fir, western red cedar, western hemlock, and madroiia : Douglas fir and tanbark oak 
characteristic on upper slopes and hemlock on lower. St^p slope and uneven height 
of difTerent species make this an open forest, and except where fires are frequent there i.i 
a dense undergrowth of hucklel)erry. salal, Oregon grape, thlmblel)erry, and ferns." On 
rich river flats scattered Sitka spruce. Port Orford cedar, western hemlock, and grand 
fir are occasionally mingled. I*aoific yew, California torreya, California laurel, cascara 
buckthorn, red alder, knobcone pine, and Gowen cypress are also more or less associated, 
but hold only occasional sites against the climatically more favored redwood. 

Climatic Conditio.ns. — Closely confined to humid region subject to frequent and heavy 
sea fogs ; trees outside this influence are scattered and small. Fogs conserve moisture 
in soil and in trees by checking evaporation and transpiration from trees. In the red- 
wood forest, therefore, soil and air are typically moist. Temperature, rarely below 15° 
or above 100" ; annual average from 50° to GO* F. Annual precipitation, between 20 
pnd 60 inches, mainly as winfer rains. Snow lies on tops only of highest ridges. 

ToLBRANrE. — Moderately tolerant of shade except in early youth ; even then shade 
Is not required, most rapid growth l>elng in full light. Has marked characteristics of 
intolerant trees : a thin open crown, rapid loss of side branches, and the eager t)ending 
of crowns toward openings In crown cover ; seedlings not able to come up In shaded 
places. .Yet, despite this, forms the densest of forests. S tump 8pi '^"«^«f n^***" '*^'*'*' ""^pr__ 
t he densest shade for one hundred years, growing very slowly in diameter during thi s 
ti me, but recoverlnir m mp letrl v nnd g r nwlng rnnidlv when rpl«»«ffi»n rrom su p pressio n. 
This tolerance of sp routs is. howeve r. pon^Hgr tn frpp« on mniat Itnttpms. which endtirg 
so much snade tii at otner species are usuallv driven out. On drier hills, with more light, 
redwood g^h^i^ally gives way to the less tolerant Douglas fir and other drought-enduring 
trees. 

Reproduction. — Fairly prolific seeder. Very small percentage (15 to 25 per cent) of 
seed perfect : hence exceedingly low rate of germination ; vitality moderately persistent. 
Sparsely reproduced by see^. but very abundantly by sprouts from old or young stumps, 
root collar, and ( suckers > roots.* Sprouts grow very rapidly, are long-lived, and pro- 
duce large trees of good form. Seedlings grow more slowly than sprouts and require 
more light. 



• Redwood forests yield 10,000 to 75,000 board feet per acre, or very exceptionally 
400.000 feet, while over a million feet have been cut per acre. 

* Redwood is about the only conifer whose reproduction by sprouts is of commerclai 
Importance. The Sierra bigtree sprouts vigorously from tall broken stubs (not from 
stumps or roots) and thus repairs its broken crown. A numlier of pines produce ephem- 
eral stump sprouts, while some of the junipers produce persistent collar sprouts after 
cutting and fire. 
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LIBOCEDRUS. 

Trees of this group are characterized by their conical trunks, their thick 
bark, and the very strong but pleasant odor of their light, soft, straight- 
grained, durable wood. The small scale-like, pointed leaves (of adults) are 
evergreen ; those of each season*8 growth remain on the tree four or five years. 
They overlap each other closely; much flattened on short side branchlets, but 
rounded on the larger main stems. The branchlets are arranged In one plane, 
forming a flat spray. Seedling leaves are scale-like, sharp-pointed, and spread- 
lug. All of the leaves are characteristically arranged in pairs, each pair placed 
on the branch at right angles to the preceding pair. The leaves are also distin- 
guished by their long bases, which extend down the branch. Male and female 
flowers at the end of branchlets formed the preceding year are borne either on 
different twigs of the same branch (native Libocedrus) or on different trees. 
The small cones, which mature In one season and hang down from the branches, 
are composed of 3 pairs of scales (practically of only 2)— one very short pair 
and one, the largest pair, forming most of the cone's body and Inclosing 1 or 2 
winged seeds on each of Its scales ; the third pair Is formed Into a central flat, 
thick, woody wall, upon each face of which the seed-bearing scales clasp. The 
seeds are shed In early autumn, their light wings adapting them well for wide 
dissemination. After shedding their seeds the cones remain on the trees at least 
until the succeeding summer. All of the trees of this group are rather large, 
important forest trees, and their durable woods are commercially valuable. They 
are nearly all long-lived. One species only, conflned to our Pacific region. Inhab- 
its the United States. Two very Important species grow in western South 
America. The group Is further interesting from the fact that in geologic times 
species related to those now living existed in Greenland and portions of Europe. 

Incense Cedar. 
Libocedrus decurrens Torrey. 

DISTINGUISHING CHARACTERISTICS. 

The striking characteristics of old Incense cedar trees are their rapidly 
tapering trunks with widely buttressed bases and cinnamon-brown, deeply fur- 
rowed, and ridged bark. The bark Is from 2 to 3 or more Inches thick at the 
base of the trunks; higher up It Is scarcely more than an Inch thick. Young 
trees have thin, smooth, slightly scaly, clear, reddish cinnamon colored bark. 
Height, from 75 to 90 or sometimes 100 or 110 feet (very rarely more), and 
from 30 to 50 inches in diameter; exceptionally large trees are from 5 to 6 
feet In diameter. The crowns of large trees are very open and Irregular, con- 
sisting of a few scattered branches on the upper third of the stem, and 
several large, leader-like top branches, all with dense tufts of light yellow- 
green foliage. Young trees, up to about 12 Inches In diameter, carry a narrow, 
open, columnar, pointed crown, reaching to the ground. At the bottom of the 
crown the branches are slender and curve down and up at their ends ; higher 
up they gradually swing upward more and more toward the narrow pointed top. 
Short, flat, drooping sprays of foliage terminate the branches. A notable fea- 
ture of the branches Is that they shed numerous short side twigs, which die In 
about their second year, as the main divisions of the branch enlarge. (This Is 
the case also with other cedars, particularly Thujas.) The scale-like leaves 
(fig. 58) have been sufficiently defined under the characteristics of the genus, 
as have also the cones (fig. 58). The flowers, male and female, are borne on the 
ends of separate twigs of the same branch and open In midwinter. The cones 
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are ripe hy the middle uf August and usually shed their seeds (flg. 58, c), which 
&re yellowish-brown, early In September. When dry and open the cones are 




Fta. S8, — Libocetlnit dtcurrau: ■>, male dowers ; b, fmlttng branch 



reddish-brown. Most oC them tall during Ihe winter, but some always adhere * 
the branches until spring. The seeds, furnished with large, light wlngx, wh 
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adapt them admirably for wide distributiou by tbe wiud, contain glands with 
clear red, pungently odorous resin. Seed leaves, 2; sharp-pointed, and about 
li inches long and almost one-eighth of an inch wide. Wood, fine and very 
straight grained, pale or dull yellow brown, sometimes tinged with red. It is 
soft, light (about the weight of white pine), and very durable under all kinds of 
exposure. Its durability renders it extremely valuable for use in the water or 
in the ground. Large trunks, and to a much less degree small or medium sized 
ones also, are often riddled as if by the galleries of an insect. These injuries aro 
supposed to result from the attacks of several little-known fungi. They do not 
Impair the durability of the wood, however, and trunks not excessively perfo- 
rated are frequently used for telephone i>oles, especially within the range of 
the tree, where it is the only lasting wood obtainable. 

Longevity. — Much is yet to be learned concerning the age limits of this tree. 
So far as is now known it is a long-lived tree, but records of very large trunlcs 
have not been made. Trees from 24 to 36 inches in diameter are from 360 to 
546 years old. Larger trees would probably be from 650 to 700 years old or even 
older. 

RANGE. 

Mountains of southern Oregon, Sierrns and coast ranges of California, western edge 
of Nevada, and northern Lower California. 

Obboon. — Both sides of Cascades, TJmpqua-Rogue River Divide, Siskiyous. possibly 
also in coast ranges, and eastward over ranges of Upper Klamath Basin to west slope 
of mountains east of Goose I^ake; on west side of Cascades, generally at 2.500 to 
5,000 feet, and on east side, at 5,000 to 6,600 feet. Northern occurrence interrupted, 
its limit on west side of Cascades being at head of Breitenbush River (T. 9 S., R. 7 E.), 
and on east side, the foothills southeast of Mount Hood near Gate Creek (T. 4 and 5 S., 
R. 10 and 11 E., lat. 45"* 16'). Noted near Fort Klamath, sparingly thence northward 
toward Crater Lake, here common at about 4,600 feet ; on Warm Springs Indian Reser- 
vation and about 5 miles west of Wapinitia and westward to near Camns Prairie. 

Califobnia. — Throughout northern part from west border of fog belt eastward to 
Warner Mountains and southward, nearly continuously, to Lassen Peak and Delta 
(Sacramento River) ; not present in upper Pitt River Basin. Shasta Valley. Scott and 
Hoopa river valleys, nor summits of Salmon and Trinity mountains. Modoc County: 
Common in Warner Mountains east of Goose Lake, and less plentiful west of (>oose 
Lake ; western Modoc County, on Turret Mountain, descending northwestward to near 
Happy Camp; Glass and Big Valley mountains (west of Big Valley In extreme south- 
west corner of county). Siskivou County: Goosenest Mountain (north of Mount 
Shasta) ; north of Shasta Valley in Shovel Creek Mountains and near Beswlck (or 
Klamafh Hot Springs) ; also in mountains a few miles west of Hombrook, ranging thence 
northward over Siskiyous, and westward and southwestward over Scott Mountains, 
from north part of which it descends east slope to within 5 miles of Yreka : throughout 
Mount Shasta up to 5,500 feet, and westward across Sisson Valley to Mount Eddy and 
Scott Mountains and southward into Shasta County ; west of Scott Valley in Mill Creek 
Gulch on road from Etna Mills to Marble Mountain Divide ; west side of Marble Moun- 
tain Divide in Russian Creek Basin ; east slope of Salmon Summit up to about 4,000 
feet, and sparingly in basin between Salmon and Trinity summits on hot slopes up to 
5,500 feet. Humboldt County: Common on west slope of Trinity Summit ridge east 
of Hoopa Valley between 4,000 and 5.000 feet; west of Hoopa Valley, scattered in 
Supply Creek Canyon, west of which it has not been found and probably does not occur ; 
farther south occurs along east edge of coast forest between Bridgeville and the Little 
Van Dusen. Mendocino County: Common on west slope of high ridge east of Round 
Valley about 20 miles east of Covelo, at 3,G00 to 6.000 feet, and sparingly al>out 
Laytonvllle. Trinity County: From Weaverville southward nearly to Trinity River, 
and in Hayfork Mountains south of Trinity ; southeast of Hayfork Post-Offlce on both 
sides of boundary between Trinity and Shasta counties ; Canyon Creek from hear 
Dedrick northward about 10 miles to near Alpine lakes ; from Junction southward to 
Hayfork and to Post creeks and South Fork of Trinity River ; South Fork Mountain 
and westward into Upper Mad River Valley (near and a little below Anada Post-Offloo) : 
also on Upper Van Dusen River. Olenn and Lake counties: Throughout Stony Creek 
National Forest at 3.500 to 5,000 feet — sometimes down to 2,000 feet ; noted on Cobb 
Mountain and Mount St. Helena, ranging thence to edge of Mlddletown Valley (alt. 
about 1,2W> feet — southern limit in north coast ranges). Shasta County: Eastward 
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to Fall River region, where it occurs near Dana and in Big Valley Mountains between 
Fall River Valley and Big Valley, thence southward to north slopes of Lassen Peak ; 
south of Pitt River, westward to Montgomery ; Sacramento River Canyon southward 
to near Gregory, and on McCloud River to near Baird. Throughout west side of Sierras, 
at 3,500 to 6,000 feet in northern part, but to 7.500 feet on Long Valley drainage, 
and at 3,500 to 7.000 feet in southern part of Sierras ; reaches east side at 7.000 feet 
only on Washoe Mountains near Carson, Nev. Lassen I*eak, Plumas, and Diamond 
Mountains National Forests, generally at 2,000 to 6,500 feet. Lassen County: North- 
western corner in Big Valley Mountains, beginning 5 or 6 miles west of Bleber ; east 
of Big Valley on Willow Creek about 10 miles south of Adin, and thence to Hayden Hill ; 
westward from a little west of Susanville into north Plumas County and southeastern 
Shasta County. Plumas County: Nearly throughout north part * common from Susan- 
ville westward by Mountain Meadows, Big Meadows, Drakes Hot Springs, and Morgan, 
and about Greenville and Indian valleys ; Sierra Valley to Qulncy and westward into 
Butte and Tehama counties. Tehama County: From east boundary westward down to 
about 3.400 feet altitude a little east of Lyonsvllle, and a few miles farther north stops 
about 10 miles east of Paine Creek Post-Offlce : western Tehama County, west of Paskenta 
at 3,700 feet, and thence westward. Butte County: From east boundary westward to 
Magalia, and farther south (Quincy-Oroville road) to within 4 or 5 miles of Bidwell 
Bar. Yuha County: Common In Oregon Hills, and down west side to ridge l)etween 
Oregon Hills and Oregon House Flat, which appears to be its western limit ; from Ore- 
gon Hills eastward on North Fork of Yuba River and adjacent slopes to Camptonvlllc 
and on Into Sierra County. Sierra County: Common In Woodruflf Canyon north of 
Mountain House, and (on North Fork Yuba) to and beyond Downleville and Sierra 
City, thence up Yuba Pass road to about 6,000 feet ; slope of Yuba Pass just east of 
summit, and down to near west border of Sierra Valley ; south of Sierra Valley, from 
Slerravllle southward nearly to Nevada County, \cvada and Placer counties: West 
slope of Sierras from Cisco to Emigrant Gap and Blue Canyon (In both counties), down 
to Colfax and to Bear River and to near Grass Valley ; south of Colfax, on cold slopes 
of North Fork American River, and from Iowa Hill eastward to Forks House ; Forest 
Hill and Devils Canyon (between Forest Hill and Colfax) : south of Colfax a few 
trees as low as Weimer. Stanislaus National Forest, generally at 2.000 to 7.000 feet, 
but mostly at 3.500 to 5.500 feet. Eldorado County: Common at south end of T^ke 
Tahoe ; gulches near Placerville eastward on colder slopes ; canyon of South Fork Web- 
ber Creek between Newtown and Pleasant Valley ; south of Pleasant Valley. In canyon 
of North Fork Cosumnes River ; common on road from IMacerville to Lake Tahoe from 
about 2.300 feet up to Echo at 5.500 feet. Alpine County, noted near Hot Springs 
(about 4 miles west of Markieevllle). Amador County: Noted about Oleta (about 
1,800 feet) and southeastwai-d to Deadmans Creek, Dry Creek, and Sutter Creek can- 
yons near Volcano : common from Pine Grove eastward to and beyond Pioneer : continues 
southwestward from Pine Grove on ridge on south side of Middle Fork of Jackson 
Creek to within 4 miles of Jackson, where it stops at about 1.500 feet. Calaveras 
County: Common about West I'oint and northward to main canyon of Mokelumne 
River ; southwest of West Point, on road to Mokelumne Hill, In canyon of South Fork 
Mokelumne River, and at point 2 miles east of Rich Gold ; southeast of West Point, 
In canyons of Middle and South Forks of Mokelumne River and at Railroad Flat, 
thence to Mountain Ranch (Eldorado) ; west of latter, follows San Andreas road to 
about 1,500 feet, where it stops 6 miles east of this town ; Mokelumne Pass road In 
extreme eastern part of county about 10 miles below Bloods at about 0.600 feet, and 
westward to and beyond Bigtrees, here abundant among sequoias and sugar pines. 
From here (on road) southwestward to within a few miles of Murphy. Tuolumne 
County: Sonora Pass road between Tuolumne and . Soulsbyvllle, at Black Oak station 
west of Tuolumne, and eastward and northeastward past Cold Spring and Eureka val- 
leys, reaching 8.000 feet on west side of Sonora Pass ; north slope of ridge Immediately 
north of Big Oak Flat, and on cool slopes In higher parts of Deer Creek canyon : on 
road from Big Oak Flat to Crockers from crossing of South Fork of Tuolumne River 
to Crockers ; common from Crockors eastward and northward to Hotch Hetchy Valley, 
here abundant In upper part : follows Tioga road to Aspen Meadow (about 6,200 feet) ; 
common from Crockers southward for several miles on Yosemite road. Mariposa County: 
Yosemite Valley and up above Little Yosemite to about 7.000 feet ; north side of valley near 
Yosemite Falls, about 1,500 feet above valley ; on west follows road to Crockers to a little 
above 5,800 feet ; south side of Yosemite Valley common on road to Wawona, and from 
Chinquapin on slope toward Glacier Point to about 7,100 feet : from Wawona on Raymond 
stage road down to 3,000 or 3,100 feet, to within 3 or 4 miles of Wassama (Ah — ' 
Conltervllle- Yosemite road, begins on summit of plateau 4 or 6 miles east of 
at 3,000 to 3,200 feet, and goes eastward In pine forest to beyond Bower ( 
Creek and into Yosemite Valley; Chowchilla Canyon and neighboring gnl 
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3,000 feet, and on cool slopes to 2,500 feet. Madera County: East of Fresno Flat on road 
to China Creek, beyond Fresno Flat, headwaters of Fresno Creek near California Saw- 
mill at 5,500 feet. Fresno County: Pine Ridge and eastward into mountains; south- 
ward on Pine Ridge occurs on upper waters of Sycamore and Big creeks ; eastward in 
. bottom of Kings River Canyon into Bubbs Creek canyon ; south of Kings River between 
Mill Creek and Esbom valleys, and east of latter on Redwood Mountain at about 7,000 
feet. Tulare County: Sequoia National Park and east of park on warm slopes into 
Buck Canyon and canyon of Middle Fork Kaweah River to 7,500 feet ; K'ern River 
.^panyon, in vicinity of Kern Lakes; East Fork of Kaweah River to about 7»200 feet. 
^I^uthern Sierras, generally at 3,000 to 7,000 feet southward to Greenhorn and Piute 
. JRpuntains ; not in Breckenridge nor Tehachapi ranges, except near mouth of Tejon 
''Ciinyon. Not known in coast ranges of central California. Monterey County: Santa 
Lucia Mountains on north slopes ; on north side of Santa Lucia Peak near summit ; west 
of this. In Arroyo Seco Canyon about a mile above Its mouth ; north slopes of Cone Peak 
at 3,500 to 4,000 feet ; also farther north on Big Pine Ridge on north slope of Bear 
Basin. Ban Benito County: Mount San Carlos (4,080 feet near New Idrla) and neigh- 
boring peaks ; Santa Barbara National Forest, San Rafael Mountains, Mount Mednlce, 
and from near summit of Pine Mountain to Piru Creek, at 5,000 to 7,200 feet, or lower. 
San Gabriel National Forest, on north slopes of Mount Wilson, at 5,200 to 5,800 feet, 
and in Santa Anita Canyon, at 3.300 feet ; Mount Islip, at 5,500 feet ; Waterman Moun- 
tain, at 6,500 feet, and at point 6 miles east of Pasadena; at 4,000 feet. Highest val- 
leys and summits of San Bernardino Mountains, as Bear Valley and Santa Ana River, 
at 5.000 to 7,000 feet, or sometimes to 9,500 feet. High summits of San Jacinto Moun- 
tains and at 3,000 to 8,000 feet In larger valleys and along streams. Santa Ana 
Mountains In Orange County. Ranges between San Jacinto Mountains and Mexican 
line, such as Palomar, Balkan, and Cuyamaca mountains, where noted on Cuyamaca Peak 
at 6,550 feet, and on Mexican boundary at Campbell's Ranch at 5,000 feet. 

Lower California. — Southward on Hanson Laguna Range and Mount San Pedro 
Martlr, at 7,500 feet and over. 

OCCURRENCE. 

In general, commoner on west than on east mountain slopes ; but somewhat higher on 
east slopes, chiefly because of more moisture. Most abundant and largest on west slope 
of Sierras, especially where sugar pine, bigtrees, and yellow pine thrive best. As latitude 
increases It appears to seek lower elevations. In drier parts of range (southern Cali- 
fornia) confined chiefly to borders of streams, canyons, gulches, and cool north slopes, 
while at north limit it occurs mainly on warm south slopes. Adapted to a variety of 
soils, but usually prefers cool, moist soils (humid situations), occurring In rather dry 
soils (warm, open exposures) probably only l)ecau8e It is capable of enduring them. With 
deficient soil moisture, fairly deep, porous soils are essential, while with sufficient mois- 
ture the quantity and quality of soli Is less Important. Abundant moisture and good 
porous soil produce largest growth. 

Seldom or never occurs pure, except In very small stands. Usually in mixture and more 
or less subordinate, scattered singly, In groups, or patches, and, under best conditions 
for growth, forming 50 per cent of stand, with yellow and sugar pine ; also with white fir In 
lower part of latter's vertical range. In southern California, chiefly with western yellow 
and Jeffrey pines, and sparingly with white fir and big cone spruce, and along streams at 
lower elevations (at south) with red and white alder, broadleaf maple, and black cotton- 
wood. In Oregon Cascades, wlt^ yellow pine, Douglas fir, white flr, western white pine, and 
sugar pine. In Sierras, with sugar pine, western yellow pine, Jeffrey pine, white flr, 
and bigtrees ; at lower levels with Kellogg oak, red aider, broadleaf maple, and canyon 
live oak. 

Climatic Conditions. — Climate variable. Insufficient precipitation and excessive heat 
(southern California) most unfavorable; conditions more favorable in Cascades and 
Sierras. Precipitation, snow In winter at high elevations, and at lower elevations rain. 
Average annual precipitation from less than 15 to over 50 inches. Relative humidity, 
variable. Fogs (chiefly from ocean) common, especially on west slope of Sierras; their 
influence on general climate and tree growth Is considerable. Height of the dry season 
includes July, August, and September, with October In south, when destructive forest 
fires are likely to occur. 

Tolerance. — Moderately tolerant, enduring more shade than sugar pine, yellow pine. 
Jeffrey pine, Douglas flr, or western white pine, and In mature stands usually Intermediate 
or subordinate on account of slower growth and greater tolerance; often dominant in 
open stands and oponiniy:s, or as an advance growth, at lower timber line, pushing into 
oak and brush. Adapted to both shade and full light. Tolerance varies with ago, mois- 
ture, soil, and climate; tolerates shade well in youth, but requires more light In later life. 
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Endures most shade with favorahle moisture, soil, and climatic conditions. Growth and 
size is checked ordinarily in proportion to intensity of shade endured. 

Reproduction. — I*rolific seeder under favorahle conditions, every 2 to 3 years or more; 
some seed liorne locally every year. Bulk of seed from thrifty, mature trees In full sun- 
light. In exposed places, even small scrubby trees bear seed. Seed has fairly high rate 
of germination, and persistent vitality. Moist vegetable mold best seed-bed, but germi- 
nation and growth of seedlings good on moist mineral soil. Partial shade favorable to 
early seedling stages. Reproduction good under old trees and in open, but especially 
good In openings and under thinned stands, where the dense thickets frequently exclude 
other more valuable trees. In cool, moist places, however, white fir often enters such 
thickets and predominates. Frequently the first of conifers In chaparral and oak growth 
at lower edge of timber belt, proving Its great adaptation to different degrees of light, 
moisture, and soil, and Its general hardihood In seedling stages. 

THITJA. AKBOKVITAS. 

The arborvit«»s are commonly known as cedars. They are medium to very 
large sized evergreen trees. The follajje consists of minute, overlapping, scale- 
like leaves, arran^wl as in Libocedrus, and conspicuously flat, on short side 
branchlets. and the hranchlets are arranged in one plane, forming a flat spray. 
See<lling leaves are narrowly lance-shai)ed and sharp-pointed, and spread widely 
from the stem. The verj- light wood has an exceedingly characteristic aromatic 
odor. Male and female tlowers are borne on the same tree, usually on different-v,^ 
twigs. They are minute and inconspicuous, especially the female flowers. As 
a rule, they oi>en in early spring. The small solitary cones (flgs. 50 and 60) 
mature in one season. she<lding their minute, very narrowly winged seeds in 
early autunm. The cones, strongly bent back upon the hranchlets, are light 
russet-brown, and composed of about 8 thin scales, arranged in pairs, each pair 
alternating at right angles with the preceding one, as in the arrangement oCc^ 
the leaves. The two or three middle pairs, which are larger than the others, V* 
bear 2 seeds under each scale. The thin, gauzy seed-wings (on two sides of the V 
seed, and always lighter colored than the body of the seeds) are very buoyant, . 
so that they may be carried by the wind for a considerable distance from the 
parent trees. Minute resin-cells in the seed-coats give the seed a strong aro- 
matic odor. 

Wood excee<lhigly valuable for timber. Particularly famed for its durability 
under all kinds of exi)osure, and especially useful in ground and water construc- 
tion where great strength is not required. 

Two siKH-ies are indigenous to the Unite<l States and Canada. One, a small 
or medium-sized tnH.\ inhabits the northeastern States and adjacent Canadian 
Provinces, while the other, a very iarge tree, grows in the northwestern States, 
where it extends far northward in the coast region. 

Western Bed Cedar; Bed Cedar. 

Thuja pUvaia Don. 

DISTINGUISHING CHARACTERISTICS. 

The lumbermen's and woodsmen's name for this tree Is ** red cedar," or 
simply "cedar." The former name, while fairly applicable to the dull, slightly 
reddish brown w(kx1, is unfortunate in view of the fact that two or three 
widely known eastern Junipers with really red wood are most persistently called 
" red cedar," and probably always will be, for they were known nearly a ceii- 
tur>' before this western cedar was discovered. 

Tlie most prominent characteristic of western red cedar is its decidedly 
conical trunk form. Very old trees are enormously ** swell-butted " and are con- 
spicuously in-folded or fluted at the base and for from 10 to 20 feet above it 
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Where the ridges are formed growth appears to be made at the expense of the 
intervening wood, and the fluted trunk is the result This character is less pro- 
nounced on smaller trees. Height, from 150 to 175 feet, or very exceptionally 
190 or 200 feet, with a diameter of from 3i to 8 feet, or, in very old trees, rarely 
10 or even 1(5 feet. The enormous girth of such trees is at the base: their 
diameter decreases rapidly, so that at 20 feet from the ground they may be no 
more than 9 or 10 feet in diameter. From 50 to 100 feet of clear trunk is 
(*ommon. Young trees are straight, with an open, narrow, conical crown reach- 
ing almost to the ground and tai)ering to a sharp toi); the slender whip-like 
leader often nods in a graceful curve. Except when densely crowded, trees 
r€»tain all their branches until they are 18 or 20 inches in diameter and from 50 
to 80 feet high : in the open they become much older without losing their lower 
branches. 0» young trees the slender limbs all curve upward, but later they 
become very long, the lower ones drooping and those higher swinging down in 
a long, graceful curve, with an upward sweep at the ends. The flat, lace-like, 
yellow-green side sprays hang from the branches like lines of fringe. Old trees 
In dense stands have only a short, blunt, or round-toiH>ed, conical head. A 
notable feature in this tree is the frequent occurrence of two leaders which 
combine in forming a dense crown. The bark, even on old trunks, is thin, fnmi 
five-eighths to seven-eighths of an inch thick, and owing to this the tree is in 
great danger from fire, from which it rarely escai)e8 without fatal injury. In 
color the bark is a clear, reddish, cinnamon-brown, often weathered outwardly 
to a grayish brown. It is distinctly but siiallowly seamed, with narrow 
ridges which in old trunks are rounded and on younger trees flat. The ridges 
run irregularly and continuously, with rare breaks, but are connecte<l at short 
intervalB by thinner diagonal ridges and fibers. The bark has a more or less 
stringy, fibrous appearance, and may be separated into long, thin strips on 
younger trees, and into shorter scales on old trunks. The inner bark is very 
tough and strong. Indians ikhjI striiw of it 20 or 30 feet long from young trees 
for basket making. 

Densely crowded large trees are clear of branches for from 40 to 80 feet, 
but they often have scattered branches below the crown. The Iwles are fairly 
straight, but large trees are fre<iuently bowed or slightly bent, and are rarely 
full and n)und. 

The small scale-like leaves (figs. 59, 00), sufl[iciently characterized under the 
genus, remain on the tree about 3 years. As the main stems of a branch grow, 
its short, fiat, side branchlets die and fall during their second year, in this habit 
resembling the similar sprays of Libocedrus. The leathery brown cones (fig. 
<iO) mature by the end of August, and have about G seeil-bearing scales, each 
of which bears from 2 to 3 seeds. After shedding their light double -wingeii 
seeds (fig. (iO, 6), the cones remain on the trees until the following spring or 
simmicr. Seed-leaves, 2; opposite, lance-shaped, and exceedingly small — about 
one-fourth of an inch long. Those which afterwards grow, 2 to 3 at short inter- 
vals, on the slender seedling are similar, but longer, widely spread, and bent 
downward. Short, scaly leaves similar In arrangement to those on adult stems, 
but longer and sharp-pointed, appear on the seedling at the end of its first or 
second year, and a year or two later the leaves become lilce thost* of adult trees. 

Wood very light, strongly aromatic; dull, slightly reddish brown, but losing 
the reddish tinge with exposure. Its grain ranges from medium coarse to fine. 
It Is very brittle and soft Great durability under all sorts of exposure is its 
most iniiM)rtant commercial quality. Large logs have lain half-buried in wet 
ground over fifty .vears with but little sign of decay in the heartwood. On 
account of its durability and the large clear cuts obtainable it is extensively 
used for shingles. 
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LoKOEvrry. — Very little Is known o( tbe age uttnineri \yy tbis tree. It luny. 
bowerer, be retarded iix very louR-Hveil. Some of tbe largest tree« ure iiaiiueii- 
tlonabl>- from 7U0 to 8(H) yeun old. Trees from 24 to 40 incbea lu diameter sre 
from 200 to 510 years old. 
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Alahbi. — SoutheaBtprn rad, on an xlde o( Coant Riafie, tram hpi 
Dortbward In amall Dumbcra. to Wransell, on mslnland. end to 
Archipelago ; tartber northwftrd, aparlDRl; repreaented on DoukIsb Island (opposite 
Jnneaa) and on Portage Bay. head of LyDD Canal (lat. SO' 'M'). the northfrn limit. 
LoeallT noted ai (ollowa: South end of MItkof Island (opposite Wtungell) ; entrance to 




Fio. 60. — Tbula pltrata: a, brancb with 



Steamer Bay (Etolln Island); Yes Ray (Cleveland PenlnBula); 

rillaglgedo Island) : Klowak (Prince of Wales Island) : Kalgan (Bnlla Bella Island). 

Bhitthk l7oLi'MBiA. — Sea slopes of Coast Kanjie and Islands from sea level to about 
2,400 feet: not In Interior plateau, but on slopes of southern Cold and Kelklrli mountains, 
aaa OD weBt side ot Contlaental Divide. Coast Range region of heavy ralnEall, mostly on 
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sea slopes ; Salmon River, Inland 45 miles from bead of Dean Inlet, at 2,400 feet, and 
also on east slope of Coast Range In lower Iltasyouco Valley (tributary Salmon Rlyer) ; 
on Homatbco River inland 63 miles to 2,720 feet elevation ; lower Fraser River Valley 
inland to Uztliboos River (brancb Anderson River), 6 miles east of Boston Bar; also on 
Coquibaila River at point south of summit between this stream and Coldwater River; 
farther south, sparingly on Skaist River (east branch of Slcagit), and on the Similka- 
meen at point about 13 miles below Vermilion Forks. Valleys of Gold Range westward 
to within 8 miles of head of Okanogan Lake, northeastern part of Shuswap Lake, down 
north branch of Thompson River Valley to point about 20 miles below Clearwater River ; 
northward to Quesnelle River, Fort George (on upper Fraser), and to headwaters of 
Parsnip River. Not in Columbia-Kootenai Valley, but in valleys of Selkirk Mountains 
and on west slopes of Rockies ; eastern limit, Kicking Horse Lake, at 6,000 feet. 

Wasiiinc^ton. — Throughout western part from sea level to about 4,000 feet In Olympic 
coast ranges, and west slope of Cascades ; and more rarely, on east slope Cascades and 
northern ranges eastward to Idaho at elevations from about 1,500 to 4,500 feet. Abun- 
dant on Pacific coast and on east coast of Puget Sound, but rare in valley south of 
Sound, and on west coast of Puget Sound, except at northeastern corner of Olympic 
I'eninsula. Washington National Forest, on west slope of Cascades sea level to 4,500 
feet ; east slope, at 1,000 to 4,700 feet, and only on Stehekin River, Bridge and Elarly 
Winter creeks, Twlsp, Methow, Entiat, Wenache, and Yakima rivers. Locally noted as fol- 
lows : Mountain View (Whatcom County) one-eighth mile from Puget Sound; Orient, at 
1,188 feet (Sauk River) : Skagit Pass, Big Lake (Skagit County) ; Cascade Creek at point 
11 miles above Mount Marble ; North Fork of Skagit River ; Stilaguamish River, below 
Silverton : South F^ork, below Robe ; Monte Cristo, at 2,763 feet ; Buck Creek, near 
Mineral Park; Eagle Gorge (King County) ; vicinity of Seattle; about Lake Chelan and 
Stehekin (head of Lake Chelan), at 1,108 feet; Peshastin, at 1,045 feet; Wenache River. 
Mount Rainier National Forest, up to 5,100 feet ; on east side of range, only on two small 
head streams of Natches River, and on one of Klickitat River. Locally noted at Orting 
in Nisqually Valley, on Mount Adams, and in Falcon Valley (south of Mount Adams) ; 
Port Ludlow, at 1.800 feet ; Soleduc River above Wineton, at 900 feet ; Hot Springs. 
Both sides of Coast Range, but more abundant on west side. Locally noted in Queniult 
Indian Reservation, at Olympia, Black W^alnut, and Elma (Cbehalis County), Dryad 
(Lewis County). Mountains of eastern Washington southward to Kamiak Butte (0 
miles north of Pullman). Locally noted in W^ashlngton addition to Priest River Na- 
tional Forest; Pierre division of Colville National Forest; about Colvllle (Stevens 
County), at 1,917 feet. Not in Blue Mountains. 

OaeooN. — Both sides of Coast Range, but mainly on west side of Cascades ; not In 
Willamette River Valley. Coast Range, sea level to 3,500 feet, and southward into 
California. West side of Cascades at 1,600 to 5.000 feet, southward to head of North 
Fork of Umpqua River ; and Crater Lake ; east side, only on east and south slopes of 
Mount Hood and for a few miles south to latitude 45**. Locally noted on north side of 
Mount Hood from bridge across Hood River (1,700 feet) to Columbia River, and on 
south and southwest sides from Camas Prairie and Government camp west to Salmon 
post-office ; Portland ; Astoria ; on North Fork of Middle Fork of Willamette River ; Crater 
Lake to summit of rim, at 7,500 feet. 

California. — Sea side of coast ranges southward to Mendocino County ; inland through 
fog belt, on south slopes of SIskiyous to northwest corner of Klamath National Forest; 
on Klamath River for 20 miles, and on Eel River to Dyerville. Locally noted on outer 
peninsula at Humboldt Bay ; lower Mad River 17 miles north of Eureka ; south of Fern- 
dale on road to Bear Valley (Humboldt County), Crescent City. 

The detailed range of western red cedar in Idaho and Montana will be de- 
scribed In a later bulletin. 

OCCUBBENCE. 

Confined to region of abundant precipitation and humidity, chiefly to wet or constantly 
moist situations. Occasionally on moderately dry slopes and warm exposures, where, 
however, it is stunted. On moist flats, benches, gentle slopes, river bottoms, in and about 
swamps and wet, springy places, and in cool, moist gulches and ravines. Abundant 
moisture more important than quantity or quality of soil, which, however, are important 
for best growth. Of gigantic size on deep, rich, moist bottoms in vicinity of the coast, 
particularly in Washington, on Vancouver Island, and in British Columbia, while at high 
elevations it is shrubby. 

Not in pure stands over extensive areas; usually in mixture and dominant or subor- 
dinate. Small pure patches and groups, too dense for intolerant rivals, are characteris- 
tic. Generally with redwood, Sitka spruce, western hemlock, Douglas flr, lowland flr, 
western white pine, western larch, lodgepole pine, Engelmann spruce, yew, vine and 
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broadleaf maples, black cottonwood, western blrcb, red and Sitka alders, and occasionally 
with yellow cedar ; hemlock a common associate. 

Climatic Conditions. — Climate, humid, mild, and uniform throughout commercial 
range and within constant Influence of ocean fogs; but at high altitudes it endures (as a 
shrub) a severe climate with short summers, long winters, and low temperatures (some- 
times — 35** F.). 

Tolerance. — Very tolerant ; tolerance varies with age, altitude, latitude, soil, moisture, 
and climatic conditions. Grows well in dense shade during earlier life, and even reaches 
maturity and old age In shade, but growth is retarded in proportion to density of shade, 
for although the shade is tolerated to high degree it is not required. Tolerance greatest 
under best conditions for growth and toward south and lower limits. Here the tree 
maintains a dense crown-cover throughout life and commonly forms an understory, 
mainly with western hemlock, alone or with redwood, Douglas fir, grand fir, western 
white pine, and other species. 

Reproduction. — Prolific seeder, with specially heavy seed years. Seed has high rate 
of germination, but only transient vitality. Seed usually germinates the autumn it is 
shed, and seedlings establiih themselves before winter. Germination abundant, and best 
on moist duff, litter, moss, decayed logs, stumps, etc., both in open and in densest shade. 
Under dense shade seedlings hold their ground with remarkable power. Does not repro- 
duce itself readily where fires have destroyed ground cover and forest cover to such an 
extent that soil moisture is materially reduced. 

GTrPBESSTTS. CYPRESSES. 

• 

The trees of the cypress group, to which belongs the cypress tree {Cupre88U8 
aempervirens Linn.) of the Egyptians and Romans, are closely related to the 
fqpecies of ChaimiK;yparis. They differ from the latter group essentially, how- 
ever, in having quadrangular branchlets instead of flat ones and in having them 
arranged not in one plane, but irregularly disposed. The overlapping minute, 
scale-like leaves of both groups are arranged in alternately opposite pairs, but 
those of Cupressus are minutely toothed on their margins, while in Cham<ec3ri)a- 
ris the margins are entire or smooth. Leaves of each season's growth remain 
on the trees from three to four years. Flowers a.re similarly arranged In both 
groups (see Chama»cyparis). The cones of (^iipressus mature at the end of the 
second season, instead of in one season, as in Chamtecyparls, and bear about 
15 to 20 seeds under each fertile cone scale, instead of only 4 or 5 seeds to one 
scale, as in Chamaecyparis. The seeds of Cupressus (native species) have 
narrow, hard wings, in place of broad, gauzy wings, as in Chanijpcyparis. 
Seed leaves in Cupressus are 3 and only 2 in Chanuecyparls. Wood of the 
cypresses, which Is strongly aromatic, is remarkably durable, but on account of 
the usually small size and i)oor timber form of our native si)ecles the wood is 
of little or no commercial value. The cypresses are, however, of considerable 
importance to the forester In assisting to form protective cover on wind-swept, 
sjindy coasts or dry, arid slopes and little-wooded canyons. 

Pour species inhabit the Pacific region, all confined to California. Trees of 
this group are of ancient origin. Representatives once Inhabited Greenland 
and western Europe, where, however, they are now extinct. 

Monterey Cypress. 
Cupressus macrocarpa Ilartweg. 

DISTINGUISHING CHARACTERISTICS. 

Monterey cypress owes Its common name to its confined habitat near the Bay 
of Monterey, California. It has a form In youth entirely different from Its 
mature habit When young the trunk is shari>ly conical, and its crown of 
rigidly straight, slender branches trending upward Is a wide, sharp-pointed 
i)yramid which extends down to the ground. Such trees are from 40 to 50 feet 
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high and 18 or 20 iiiclies or more in dlaineter. Later, the height growth, rarely 
more tliaii (>0 feet, ceases, and If tlie trees have room the branches develop into 
long, massive limbs, finally reaching up to the height of the leader and spread- 
ing out into a verj' wide, flat-topi)ed or umbrella-shai>ed crown. The trunks 
are then short, and the large limbs often near to the ground. The crown of 
crowded old trees is similar, but much less broad. Exposed to the sea winds, 
some trunks and their enormously develoi)ed limbs sprawl on the ground, and 
are grotesquely bent and gnarled. The violent swaying of branches in the wind 
produces, in some trees, most curious enlargements at the bases of the branches 

(obviously serving as braces) remotely resembling the palmated divisions in 
the horns of a moose. Bark of mature trunks is about seven-eighths of an inch 
thick. Outwardly it is weathered to -an ashy white, but breaking it exposes a 
deep red-brown beneath, the same color as that of the protected bark of limbs 
and young trees. Old bark is firm, and narrowly seamed, with a network of 
narrow, vertical ridges and smaller diagonal ones. The bark is too thin to 
protwt the tree from severe fires. The foliage is dark yellow-green. The 
minute leaves (fig. Gl) are closely attached to the branchlets, their sharp points 
sometimes standing out slightly from the twigs. Leaves of a season's growth 
persist al>out three years, usually dying the second year. They are commonly 
marked on the back with a minute pit and two shallow grooves. The cones 
(fig. ()1) mature by August of the second season, when they are ashy brown. 
They oi)en slowly, shedding their russet-brown seeds during autumn, after which 
they may remain on the trees for several or many seasons. From 18 to 20 angled 
seeds (fig. Gl, a) are Iwrne under each perfect cone-scale. They are rather 
heinx »n<i usually fall near the parent tree. Seed-leaves, 3; about three- 
eighths of an inch long, narrow and pointed. Similar seedling leaves, about 4 of 
which stand out from the slender stem at regular intervals, succeed these. 
During the second season the spreading leaves are followed by shorter, pointed, 
less spreading leaves, from one-eighth to three-sixteenths of an inch long. Later 
branchlets (second and third seasons) begin to have adult foliage. 

Wood, very fine-grained, rather heavy (very much heavier than any of the 
other native cypress woo<ls), and clear yellow-brown, with streaks of rose-red 
and dull yellow. It has a faint, aromatic, " cedar-like " odor. Great dura- 
bility without protection is a marked feature of this wood. The poor timber 
form of the tree and its very limited available supply prevent the wood from 
becoming commercially inijiortant. It is most important, however, as one of 
the rare forest trees capable of forming a cover on the wind-swept coast, even 
down to the water's edge. In dry situations elsewhere it is most w^orthy of use 
for protective planting. Its vigorous, rather rapid height growth in early life 
makes it exceedingly useful for windbreaks. The full extent to which it can 
be useil in forest planting for cover has not been determined. 

I>oNGEViTY. — Little is known of the longevity of this tree. It is believed to 
be long-lived. Trees from 14 to 19 inches in diameter are from 00 to 85 years 
old. Some of the larger trees are doubtless over 200 years old. 

BANOE. 

OntrnI California coast, for a few miles on peninsula between Monterey Bay and Car- 
mel Bay from l»oint Cypress nearly to Carmel River, and on Point Lobos south of Car- 
mei Bay ; mostly in a belt a few hundred feet wide along immediate coast, but also 
scattered farther inland on ridge of peninsula. Extensively cultivated elsewhere in Cali- 
fornia for windbreaks. 

OCCUBRENCE. 

Rocky sea cIlffTs. on clay lonra soil with dry leaf litter when shaded and with gran 
and other herbs in openings. Soils always fresh and porous in shade, but baked, cracked. 
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sea, but apparently much shorter lived outside Its habitat. Capable of enduring wider 
yariation in temperature than that of its natural range. If planted in dry soils, for 
instance, where temperature falls below freezing, it grows well and matures young wood 
before frost, which commonly kills back immature growth in damp, low situations. 

ToLEBANCB. — Decidedly tolerant of shade, but thrives in full light. Natural growth 
includes both widely distant, gnarled, twisted trees and extremely dense stands. In 
dense stands shade of crown cover is heavy, yet young growth persists under it for many 
years. 

Rkpboduction. — Prolific annual seeder. Seed has moderately high rate of germination 
and • persistent vitality. Usually germinates first season, under dense stands in compact, 
partly decomposed leaf litter. Seedlings grow very rapidly ; in cultivation, often 3 feet 
in as many years. Grows from cuttings mode from leading twigs of year, but trees thus 
raised are less vigorous, branch more, and are shorter lived than those grown from seed. 

Gowen Cypress. 
CupresHUH f/oveniana liordon. 

DISTINGi:iSHIN« CHARACTERISTICS. 

Gowen cypress, usually a small tree, is mainly known simply as " cypress," 
but this name is confusing; the coined name, Gowen cypress, is preferable. 

Karl T. Hartweg discovered it in 1846, and later Introduced it into England, 
where it received its technical name, in honor of James R. Gowen. English 
writers call it " Mr. Gowen's California cypress." 

It is a small, much branched, shrubby tree, about 10 to 20 feet high, and 
frequently much stunted and bearing cones when under 3 feet in height. Under 
conditions very favorable for growth, however, it is from 30 to 40 feet high, or 
a little more, and from 15 to 20 inches in diameter. Young trees are straight, 
with sharply conical stems an^ slender, straight branches which trend upward. 
When the trees are older, the lower branches stand out straight. A wide, irregu- 
lar, open pyramidal crown is formed down to the ground. The crown is espe- 
cially opep in older trees on account of the irregular lengthening of the main 
branches, which become very stout. There Is rarely more than a few feet of 
cleat trunk. The bark, about one-half inch thick on old trees, is firm, and is 
cut by narrow seams into a network of narrow ridges connected by thinner 
diagonal ones. On the outside the bark is weathered to a dull reddish brown, 
but the interior shows a clear red-brown. The minute, closely pressed, pointed 
leaves (fig. 62) have a faintly marked pit (sometimes wanting) on the back, 
and are a dark grass-green. Those of a season's growth persist from three to 
four years, but die at the end of their second or third year. The cones (fig. 62), 
one-half to seven-eighths of an inch in diameter, mature at the close of the 
second season, shed their shiny, pale brown seeds (fig. 62, o) late in September 
or In October, but remain on the trees for a number of years thereafter. Mature 
cones are shiny and either light brown, tinged with red, or purplish brown. 
Nineteen or twenty angled seeds are produced under each perfect cone-scale. 
The seeds are not buoyant enough to be carried more than a few rods from the 
mother tree, even by strong winds. Seed leaves, 3, occasionally 4 ; about three- 
sixteenths of an inch long, narrow and pointed. Seedling leaves are similar, 
but slightly longer, and stand out from the slender stem at regular intervals In 
groups of 3 or 4. During the first or second season narrow scale-like leaves 
(about three-sixteenths of an inch long) appear on the tiny branches of seed- 
lings. They stand slightly away from the stem, and those which succeed them, 
in the third and fourth years, become more and more like adult leaves In form 
and arrangement. 

Wood, pale yellowish brown, fine grained, rather heavy, and faintly aromatic. 
It appears to be durable when exiK>sed to the weather. The wood If 
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oommerclfll value, but tbe tree Is very Important In forailng n cover for barren, 
xnndy. and rocky Blopea too niucb exposed for moBt other trees. Its low growth 
subjects It to destructive Ores, but It persUtently recoiiciuers ureas ou wblch tts 
ranks bave beeo severely tbloned. 




IjONGEVITV. — JJttle is knonn of It-* aitc luit It Is helleicil lo 
lived. Tre<« from S to 14 ln(be« iii dinnietor ire fiotii o.) to UT 
ii#e o/ /jjyi-ier trunks Ih probablj IjO or 200 leiirf ornenuiort 
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RANGE. 

California coast region in an Interrupted belt from Mendocino County to San Diego 
County ; sea-level to nearly 3,000 feet. Extends from Ukiah and plains of Mendocino 
County to mountains at southern boundary of the State. Ascends canyons in central 
California coast mountains to nearly 3,000 feet. Sonoma County: Noted in western part 
of Green Valley on road between Sebostopol and Camp Meeker (about 3 miles cast of 
Meeker) ; Dutch Bill Qnlch. a little below Cnmp Meeker, on road from Meeker to Monte 
Rio. Lake County: East side of Mount St. Helena, on road from Toll House to Middle- 
town, extending from an altitude of about 1,500 feet down to valley level for about 6 
miles south of Middletown : few miles northwest of Middletown on gulch slope north of 
road to Cobb Valley. Marin County: West end crest of Mount Tamalpais. Alameda 
County: Cedar Mountain. Monterey County: Small grove on north side of Huckleberry 
Hill (Monterey Peninsula, near Monterey), at 300 to 350 feet (probably type locality of 
species). Sundy barrens nnd rocky slopes of Santa Lucia Mountains, at 1,000 to 3,000 
feet, only near Los Burros, and extending over summit. San Luis Obispo National Forest, 
from Ccrro Alto southeastward, as well as in main canyons trending eastward, at 1,100 
to 2,500 feet elevation. San Diego County: In Jamul Valley between El Nido and Dul- 
sura, near Mexican border (southern limit). 

OCCURRENCE. 

On sandy barrens or rocky slopes, canyons, and gulches, commonly in very dry soils of 
poorest kind. On summits and low mountain slopes of central California coast region, 
a shrub on dry, shallow soil overlying granitic or limestone rock ; largest near mountain 
streams. 

Occurs scattered, as individuals, or in groves, and often in broken forest over extensive 
tracts ; nowhere abundant. Associates on slopes with Coulter pine, and near streams 
with Douglas fir and western yellow pine. 

Climatic Conditions. — Climate mild: temperature, between 12" an 112" F., and annual 
rainfall from 53 inches in north to 5 inches at south. Proximity to sea insures frequent 
fogs and high humidity during most of year. 

Tolerance. — Tolerates considerable shade, often growing in rather dense stands. 

Reproduction. — rrolific seeder, bearing cones abundantly when only 2 or 3 feet high. 
Seed has moderately high rate of germination and persistent vitality. Reproduction 
abundant near seed trees, where seedlings are often established in great numbers. 

Dwarf Cypress. 
Cupressua pygmaea (Lemm.) Sargent 

DISTINGUISHING CHARACTERISTICS. 

Dwarf cypress, a small and unimportant species, was, until a doEen years ago, 
considered only a dwarfed form of Gowen cypress, which it resembles so closely, 
except in size and habit, that the casual or lay observer can not readily distin- 
guish it. Stunted on extremely poor soil, it is bushy and bears cones when under 
.'i feet in height. In situations more favorable for growth it is from 10 to 25 
feet high — very rarely 30 feet — and from 6 to 12 inches in diameter. The 
trunk is conical, and the crown narrowly conical, with slender branches trend- 
ing upward. The shallowly seamed bark of large trunks is thin, clear red- 
brown, and differs from that of the Gowen cypress In having its flat ridges 
divided into long, shreddy scales. In general appearance the scale-like leaves 
(fig. 63) resemble those of the Gowen cypress, but they differ from them dis- 
tinctly in being entirely without the glandular pits on the back, which are 
always found on some of the leaves of the other species. The cones (fig. 63) 
mature by autumn of the second season and remain on the branches for a long 
time after their seeds are shed. They vary from five-eighths to seven-eighths 
of an Inch in the longer diameter; otherwise they are similar to the smaller 
cones of Gowen cypress. Cone-scales. range In number from 6 to 10 (instead of 
C to 8, as in the Gowen cypress), while the smaller seeds (flg. 63, a) are black 
wlien mature, and only about 10 or fewer are borne under each perfer*- 
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Bcale. Wood, conrse'Ki'Hlned ; faint reddleb brown (that of Gon'en cypress is 
pale yellowlBh-brown), Nothing IB known now of lis other rharacterlsticB ; 
but good-sized sticks ore so rare that it Is not likely to be nsed eicept for local 
domestic purposes. The tree deserves the forester's attention, however, par- 




ticularly on account of Its remnrknblc nblllty to thrive In much-csi)Oscd coastal 
situations anil in dry, poor snilH. 

LosoEViTV.— Vf ry little is known i)r Itn age. Most of tlie larpest triH's now 
kaown In the greatly conlined rouge are probably not over 60 years old : rtK;ur- 
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rent destructive fires have killed older trees. The early diameter growth 
appears to be rather rapid in protected situations, where trees from to 10 
inches In diameter are from 18 to about 35 years old. Probably it would be 
fairly long-lived, if protected from fire. 

RANG£. 

California coast barrens of Mendocino County from Ten-Mile Run southward to Na- 
varro Klver, extending from about three-fourths of a mile of tlie sea Inland for .3 or 4 
miles. 

OCCLBR£NCE. 

In "peat swamps" in wet soil of poor, shallow sand overlying a stiff, yellow clay 
hardpan. The soil, wet by seepage from higher levels, supports low iiuclcleberry and 
other slirubby plants, with some peat. In these situations its growth is stunted, but in 
better soil of borders of the barrens and of deep gullies in them, it reaches tree sise. 

On poor Imrrens, forms dense thiclcets, interspersed with groups of swamp pine and, 
occasionally, with lodgepole pine. Stunted growth of thickets is due partly to freciuent 
fires and partly to the unfavorable soil ; best growth is freer from fire. 

Climatic Conditions. — Climate moderately equable, with temperature rarely up to 
112" and never below 1^" F. Annual rainfall, between 20 and 50 inches, with an aver- 
age of about 35 inches. Summers are hot and dry, but the other seasons are usually 
humid. 

Tolerance. — Similar to Gowen cypress ; decided tolerence of shade is shown by reten- 
tion of branches in the dense, over-crowded stands. 

Repboduction. — Prolific seeder. Seed similar in quality to Gowen cypress. Bears 
cones when but a foot or two high. Reproduction abundant near seed trees. 

ICacnab Cypress. 
Cupressus macnabiana Murray. 

DISTINGUISHING CHARACTERISTICS. 

Macnab cypress is a very rare and little known tree, though several new sta- 
tions for it have l)een recently discovered. It is a low, oi>en-crowned, bushy tree, 
under 20 feet in height. Frequently It is only a many-stemmed, low, wide-spread- 
ing shrub. The largest trees have only a few fe^t of clear trunk and rarely 
have a diameter of more than from G to 12 inches. Their bark is deep chocolate- 
brown, tinged with red, and about one-fourth of an inch thick ; firm and very 
distinctly cut by narrow seams into a network of rather regular, flat, connected 
ridges, and diamond-shaped interspaces. The thin, smooth bark of branchlets is 
dark-brown, or, where the scaly leaves have recently fallen and exposed it. clear 
purple-red. The foliage is a dark grass-green, sometimes with a whitish tinge. 
A minute blister-like gland distinctly marks the back of each leaf (fig. 04). 
Except in the case of young shoots, the leaves on all branchlets are sharply or 
bluntly iKiinted and (*losely pressed to the stems. On young shoots they are 
keenly pointed and stand slightly away from the sterna This makes the 
foliage prickly to the touch. Cones (fig. 04, o) mature at the end of the second 
summer, shed their light chocolate-brown, flat seeds late in autumn, and usually 
remain attached to the tree for several or many seasons.^ At maturity the 
cones are reddish chocolate-broi^Ti. with a pale ashy coating. They vary from 
about three-fourths to nearly an inch in length. Sixteen to 18 seeds (fig. 04, 6) 
are borne under each perfect scale. The rather heavy, very narrowly winged 



* Cones recently examined were found to be full of seed after adhering to the branch 
for six years : moreover, the cone-scales were green and spongy, appearing to bi» * '"**' 
stantial part of the living branch. 



FOKEST TREES OF THE PACIFIC SLOPE. 167 

Longevity. — Very little Is known of Its age; fuller records are required. 
Treee from 5 to 8 inches in diameter are from 80 to 125 years old. Probably 
only moderately long-lived — not exceeding 200 to 250 years. 

BANGE. 

In widely separated groves In coast ranges of California from Slsklyous southward to 
Napa County ; also Sierra foothills of Shasta to Yuba counties. 

Occasional groves on dry hills and low slopes of northern coast mountains, from neaV 
head of Hooker Canyon (Napa Mountains, Sonoma County) and Mount JEtna (central 
Napa County) northward through Luke (^ounty to Red Mountain (east side of IJkiah 
Valley, Mendocino County). Lake County: Noted In gulch on Complexion Creek, begin- 
ning on sta>ire road about 6 miles west of LeesvUle, and continuing thence westward 
down gulch for 3 miles to Indian Valley; road from Rumsey» at head of Capay Valley 
to Ix>wer Lake: exceedingly abundant along rocky gulch 2 or 3 miles beyond (north of) 
Manhattan Mine, whence It extends northward for about 2 miles, but not quite to south 
end of Morgan Valley ; west slope of Bartiett Mountain, a few trees at about 1,800 feet 
altitude on north road from Bartiett Springs to Upper Lake ; west side of Clear Lake 
(road Highland Springs to Hopland), In gulch about 3 miles west of Highland Springs, 
continuing very abundant for some distance; farther south (road Cobb Valley to Middle- 
town), In gulch a few miles northwest of Middletown ; on east base of Mount St. Helena 
on St. Helena Creek, from about 5 miles south of Middletown at edge of valley (altitude 
about 1,200 feet), southward up gulch for several miles, to a.bout 1,500 feet; scattered 
on Bartiett Creek (Lake County). Common In gulch near Cook Springs (Colusa County). 
East Trinity Mountains, between Shasta (town) and Whlskeytown at 1,300 feet, and 
reported elsewhere. Siakipou County: Grove near Little Shasta River about 15 miles 
north of Mount Shasta (Sec. 14, T. 45 N., R. 4 W.) ; and also one (the northmost) on 
west end of SIskiyous, at point about 10 miles from mouth of Selad Creek (tributary 
Klamath River). Noted in Sierras as follows: Shasta County: Just west of Lassen 
Peak National Forest on plateau west of Burney Creek at 5.500 feet (southwest quarter 
of Sec. 24, T. 34 N., R. 2 E.) ; near head of North Fork of South Fork of Cow Creek 
at 4,000 to 5,000 feet (southeast quarter of Sec. 5, T. 32 N., R. 2 E.) ; Lassen Peak 
National Forest, small grove at base of Lassen buttes. Tehama County: Near Payne 
post-oflBce and on I*ayne Creek Hill, just west of Payne Creek ; 160 acres on Upper Butte 
Creek (near north line of Sec. 25, T. .30 N., R. 1 W.) ; several trees few miles south- 
ward on Inskip Butte (T. 20 N.. R. 1 W.). Butte County: Magalla, at 2,300 feet. 
Three groves near Dobbin (Yuba County), on Dry and Indiana creeks. 

OCCURRENCE. 

On dry east and west slopea and ridges. In gravelly dry soils, which are often clayey 
and sometimes very shallow. In pure, dwarfed stands of limited area or In small 
groups. 

Climatic Conditions. — Climate characterized by wide annual variations In precipita- 
tion, minimum being about 13 and maximum 62 inches. Temperature, rarely or never 
reaches zero, but often above 100** F. during the summer. 

ToLBRANCB. — Not determined : appears to be similar to other related species. 

Repkoduction. — Moderately abundant seeder, usually producing cones every year. 
Seed similar in quality to that of Gowen cypress, but reproduction less abundant than 
latter. 

CH A M ffiC YP ABIS. CEDABS. 

The cedars are a little known, small group of evergreen trees, usually called 
"cypresses," and somewhat resembling the Thujas. They differ greatly from 
the TJiuJas, however, in having very much heavier and harder wood, without 
the characteristic ** cedar odor," but with a peculiarly sweet or rather faintly 
aromatic odor. They differ from Thujas also very distinctly in their habit, 
and particularly in having small spherical cones instead of small, narrow, 
elongated cones. The seeds of ChamaK^yparis, which are without aromatic resin 
cells, differ from the seeds of Thujas in form and character. The small, scale- 
like leaves, which fall from the branches In the third year, are arranged like 
those of Thujas. The delicate twigs or branchlets are distinctly flat, like those 
of Thujas, but are noticeably narrower (flner) ; they are arranged in one plane, 
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forming conspicuously flat sprays (figs. (15-67). The leaves of seedlings are, like 
those of Thuja, long, slender, sharp-pointed, and spreading in regularly distant 
groups of 3 to 4 ; becoming shorter, more scale-like, and much less spreading on 
some branchlets of second and third year plants, and later assuming form of 
adult foliage. As a rule, the 2 seed leaves of western native Chamsecyparis are 
nearly one-third longer (three-eighths of an Inch) than seed leaves of the west- 
ern Thujas, with which the former are often associated. The flowers, which 
appear early in the spring, are minute and otherwise inconspicuous bodies at the 
ends of the twigs. The male flowers, pollen bearing only, and female flowers, 
which produce cones and seed, are borne on different branches of the same tree. 
The very smftU#-spherical cones, which stand erect on the branchlets, are mature 
at the end #4;he first summer or in early autumn, when they open slowly to 
shed their seeds, after which some of them often remain on the tree for anotlier 
season. From 1 to 4 or 5 minute seeds (figs. 65, 67) are borne under each cone 
scale. They are provided with light wings on two sides, but are less buoyant 
than seeds of Thuja, and usually fall near the parent trees. Seed leaves 2 and 
opposite. 

The cedars are important forest trees. With other species, they supply 
much needed cover on high, exposed crests and slopes, as well as most durable 
and excellent commercial timber. 

Two species inhabit forests of the Pacific region, one of which extends far 
northward on this coast. 

Yellow Cypress; Alaska Cypress. 
Chamwcyparis nootkatensis (Lamb.) Spach. 

DISTINOITISHINO CHARACTERISTICS. 

Chamwcyparis nootkatensis is little known except within its range, wliere it 
is commonly called "yellow cypress" and '^Alaska cypress." It is known also 
as " Sitka cypress " and occasionally as "Alaska cedar " and " yellow cedar." 
Although distinct in habit and in foliage, it may be mistaken for tlie western 
red cedar, from which, however, its clear sulphur-yellow wood plainly distin- 
guishes it. Yellow cypress is characterized by an oi)en, narrowly conical crown, 
w^hich in the dense forest has drooping branches, few and distant from each 
other, and with weeping flat sprays, and by an exceedingly slender, whiivlike 
leader, which is too weak at its tip to stand erect and which bends over grace- 
fully. All of the branches (slender on young trees and thicker on old trees) 
droop more or less, and the few flat side and terminal branclilets hang down, 
so that the crown as a whole has a weeping habit. It is from 75 to 80 feet 
high (sometimes 90 or 100 feet), and from 2 to 3 feet or not uncommonly 4 or 5 
feet in diameter. Forest-grown trees are clear of branches for from 30 to 50 
feet, but in the opcMi or on the border of a forest old trees may have braiu^bes 
nearly to the ground. On high, exposed slopes and crests it is very much 
smaller, often only 10 feet or even less in height, and assumes a sprawling 
form. Tlie trunk is usually conical, sharply ta leering from a wide base, but in 
very dense stands the base is little swelled. Trunks are seldom iKjrfectly 
straight, and in most old trees they have one or two slight l>ends. They are 
always more or less fluted or infolded at the base, and are rarely full and 
round. Bark is thin on old trunks (al)out flve-eighths of an inch thick), 
affording but little protection against fire, whicli the trees rarely survive; 
ashy brown on the outside, and clear, reddish cinnamon brown when broken. 
The surface is irregularly and rather finely broken by shallow seams ; the thin, 
Bat ridges liave frequent diagonal cross connections, and flake off in long. 
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narrow strliw. The flat, blue-green spniyn are iiotlceablf bareb anil prickly 
to the tnucli. Iti this respect unlike tlie sniootb foliage of the nsflmlated western 
red cedar. Tlie ficale-like leuveti (Qg. 65), eflpeolall; on thrlftf leading brancb- 
letB, have very dletlnctlve, sharp, spreading iwlnts. The («neB (fig. 05), ripe 




rio ti:i — ttiamtuiiparU naolkalciuU 



\a late ^[iteiuber or tarlj CKtober are deeji ruHset-browu, witb conHpIcooa 
whitish bloom t rum J to 4 seeds (flg OS a), of similar color, are bonie on' 
each of the perfett cone scalea 
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Wood, appropriately named " yellow " from its clear sulphur-yellow color, 
exceedingly fine-grained; though light, it is comparatively heavy for its class, 
being from 10 to 12 pounds heavier per cubic foot than western red cedar; 
elastic, but somewhat brittle, and firm, and splits and works very easily. It 
is remarkably durable when exposed to weather, earth, or water. Logs of 
yellow cypress have lain on moist gi-ound for half a century with little decay. 
The firm structure of the wood, together with the ease with which it is worked 
and the attractive finish it takes, renders it especially useful for interior finish 
and cabinet work, as well as for special uses requiring soft, light, durable wood. 
The comparatively limited supply of this wood is likely always to confine Its 
usefulness to a few special but, nevertheless, important purposes. Very im- 
I)ortant as an associate with other trees capable of forming protective cover on 
cold, high slopes. 

Longevity. — Little is known of tlie longevity of yellow cypress. It grows 
very slowly In height and diameter, however, and doubtless is very long-lived. 
Trees from 15 to 20 inches in diameter are from 200 to 275 years old. Very large 
trunks are probably from 500 to 000 years old. Further records are desirable. 

RANGE. 

Coast and Islands of southeastern Alaska and British Columbia and southward on 
coast and In Cascades through Washington and northern Oregon. North of Vancouver 
Island at sea-level to 3,000 feet ; In Cascades of Washington and Oregon at from 2,500 
to 7.000 feet elevation. 

Alaska. — Sea slope of Coast Range and islands northward to Wrangell and to Prince 
of Wales Island, at from sea-level to timberiine (2,000 to 3,000 feet) ; scattered, forming 
about 10 per cent of stand, and best growth between 1,000 and 2,000 feet. Farther 
north, only in Isolated group at Sitka, at Icy Cape (Just north of Cross Sound), a 
single tree on Khantaak Island (Yakutat Bay), a few trees on Hawkins Island at east 
end of Prince William Sound, and on opposite mainland, 6 or 7 miles from Orca ; 
small area on Glacier Island (Prluce William 8i>und, Just west of Port Valdos). nnd on 
opposite mainland from Long Bay to Unganlk Bay (lat. 61^, long. 147'* 20'), the 
northern and western limits. Locally noted also on Ketchlknn Creek and Shrimp Bay, 
at 700 feet ; Hevlllaglgedo Island ; Peter's Mountain ; Pearse Canal, at 725 feet ; Kasan 
Bay ; Prince of Wales Island, and at Wrangell. 

British Columbia. — Islands and sea side of Coast Range, at from sea-level to 2,000 
and 3,060 feet elevation as far south as northern part of Queen Charlotte Sound (north 
end Vancouver Island), and at higher elevations farther south. Occurs sparingly on 
Queen Charlotte Islands, on exposed west coast near sea-level, near Massett, at head 
of West Arm of Cumshewa Inlet and of Rose Harbor, as well as other Inlets of Moresby 
Island ; abundant on mountains between 2,000 and 5,000 feet. Southward, leaving sea- 
4 level. It becomes general on slopes, appearing on Burrard Inlet at an altitude of 
several hundred feet ; common In northern part of Vancouver Island, short distance 
Inland, on plateaus and mountains, and sparingly on Lake Nimpkish ; common In 
southern part, at from 1.000 feet up, in Renfrew district on Mount Edlnburg (8,250 
feet), and In Gordon River Valley: noted on Nanalmo River and Mount Benson (near 
Nanalmo). Inland on mainland, in Fraser Valley, to Silver Mountain (near Yale), at 
4,000 to 5.000 feet. 

Washington. — Frequent in Olympic Mountains and on west side of Cascades north 
of Mount Rainier, generally at from 2,000 to 7,500 feet ; less abundant farther south 
in Cascades and on headwaters of rivers on east side. Ridges of Olympics below 3,500 
feet, and to lowlands at mouths of rivers on Pacific coast ; locally noted on upper part 
of South Fork of Skokomlsh River. Not recorded In Coast Range south of Olympics. 
Washington National Forest (west side of Cascades), moist slopes and benches at from 
2,000 feet to 6,500 feet ; locally noted in Green and White River valleys. Washington 
National Forest (cast side of Cascades), moist valleys or slopes near main divide, 
at elevations of 2,100 feet to 6,000 feet ; noted as follows : Skagit Pass ; Methow Ulver ; 
Rattlesnake Creek ; Stehekin River down to within about 5 miles of Stehekin ; Horseshoe 
Basin, near Mount Amos ; Stevens Pass, at head of tributary of Wenache River ; 
Wenache River Valley ; Mount Stuart ; Yakima River Valley. Mount Rainier National 
Forest, at 2,600 to 7,400 feet, forming 1 to 2 per cent of forest in White. Puyallup. 
Cowlitz, and Cispus river water sheds (west side of Cascades), and extending south- 
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^ ward to Mount Adnms, but not In Columbia River basin ; on enst side of Cascades, only 
In northern part on Natches, TIeton, Atanum. and Klickitat river watersheds. Locally 
noted on Mount Rainier, at 3,500 to 6,000 feet — more common on north than on south 
side; Goat Mountains; I>ewey Lalce (head of American River), at 5.300 feet. Not 
detected on Mount St. Helens. 

Oreuon. — West side of Cascades southward to I>eer Creelc (tributary McKlnzIe River, 
T. 14 8., B. 6 E.), generally at 2.500 to 6,100 feet elevation, locally noted on Mount 
Hood at Government Camp, and on north side (T. 1 N., R. 8 and R. 9 E.) ; valley 
of Santlam River, at 4,090 to 5.000 feet ; between forlcs of Rreitenbush River, at 4,150 
feet. Reported extending 150 miles south of Mount Hood, but definite records of Its 
occurrence there are lacking, as are also records of its reported existence in northern 
Idaho. 

OCCURRENCE. 

Common on bottomland, along streams, in basins, valleys, and gulches, and on moun- 
tain slopes. Where moisture Is deficient, confined chiefly to north exposures and north 
-sides of mountains, but where precipitation and humidity are great, exposure Is less 
important, and the tree Is common on south slopes. Chiefly in moist, rocky or gravelly 
soils of good quality; occasionally, of small size, on poor, dryish soils; very much like 
western red cedar in soil requirements. Quantity and quality of soil more important 
where moisture is deficient or where evaporation Is rapid. 

Mainly scattered singly or in groups : sometimes In pure stands of limited extent. 
Generally with Sitka spruce, western red cedar, w^estern hemlock, grand fir, western 
yew, broadleaf and vine maples, and Sitka alder. In Washington, British Columbia, and 
south Alaskan coast region ; higher up, with black hemlock, lodgepole pine, alpine, ama- 
bills, and noble flrs, Douglas tir, western larch, western white pine, and Bngelmann 
spruce. 

Climatic Conditions. — Climate of range generally favorable for tree growth. Sum- 
mers comparatively cool and humid, and winters not severe. Average annual precipita- 
tion from 20 to 100 Inches or more, from Oregon to Alaska. (Changes in temperature 
are usually gradual, but In places mercury drops considerably below sero. In vicinity of 
ocean, climate is especially mild and uniform, while humidity and precipitation are par- 
ticularly great. 

ToLERANCB. — Not SO tolerant as western red cedar and hemlock, but more tolerant 
tiian western white pine and noble fir. Under l)est conditions for growth it maintains 
fairly dense shade. Tolerance varies with soil, moisture, and climatic conditions. Less 
tolerant with age. Where soil and air are abundantly moist It thrives in the open ; but 
partial shade and shelter (reducing evaporation and transpiration) are t)eneflclal when 
soil moisture is deficient. 

Reproduction. — Seeding habits not fully known. Produces cones rather sparingly, 
but with occasional rather good seed years. Seed has only moderate rate of germina- 
tion, with transient vitality. Reproduces itself freely under favorable conditions (moist 
soli and shade), but poorly in dry situations. Germination and growth of seedlings best 
on moist moss, muck, and mineral soils. 

Lawson Cypress; Port Orford Cedar. 

Chamo'cupariH lairsouiatia (Murr.) Parlatore. 

DISTINGUISHING CHARACTERISTICS. 

On account of its great beauty as an ornamental evergreen, Lawson cypress, 
the Port Orford Cedar of lumbermen, is widely Isnown in this country and abroad. 
It is little Icnown, however, as a forest tree. It is the largest tree of its genus 
and also the largest representative of its tril)e (Cupressineee) In North America. 
Height from 125 to 180 feet, with a diameter of from 31 to 6 feet. Trees 8 or 
more feet in diameter and nearly 200 feet high sometimes occur, but are now rare. 
In youth it is readily distinguished by its profusion of short, feathery, weeping 
branchlets of deep yellow-green, and Its dense, sharply defined, pyramidal 
crown, which extends nearly to the ground and, in the open, is retained for 
many years. At first the branches all trend upward, but gradually, as the tree 
grows older, they become horizontal and drooping, especially at the bottom of 
the crown. The tips of the leading branchlets and the frlngy side sprays 
hang down conspicuously, on old trees the leaf-covered twigs beli 
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and less graceful than on young trees. Forest-grown trees carry a short but 
otherwise similar crown and liave trunlcs clear of branches for 80 or 100 feet 
or more. Like those of the yellow cypress, trunks often have one or two slight 
bends and a broad, rapidly contracted base, which is somewhat flattened, 
hollowed or slightly fluted in places. The trunk form, however, is round and 
full above. The bark bears only a general resemblance to that of yellow 
cypress. This resemblance is due to the numerous narrow, diagonal ridges 
which connect the larger ridges, as in the yellow cypress. It is conspicuously 
thick — 6 to 8 inches or more at the base of old trunks — ^but thinner higher up. 
Deep, narrow seams divide an apparently separate outer layer of bark Into 
narrow, rather loose ridges, which separate into long strips, showing a dark 
red-brown underlayer of bark, which is strong and little broken. The color 
of the outer bark is similar, but subdued by weathering. 

The minute scale-like leaves, on i)e(*uliarly flat sprays (figs. 66, 67), are 
soft to the touch, in strong contrast with the prickly feeling of yellow cypress 
leaves, and their points are shorter and blunter than those of yellow cypress. 
The leaves are closely pressed to the twigs, except on young trees and on main 

branchlets. The small berry-like cones (fig. 67) mature in one season, in the 
latter part of September or early in October. They are clear, dark russet- 
brown when they open in October. Some of them remain on the tree until 
the following spring. Two (occasionally 1) to 4 pale reddish brown seeds 
(fig. 67, 6, c) are borne under each perfect cone-scale. The seeds have little 
buoyancy and are carried by the wind but a short distance from the mother 
tree. Seed-leaves are 2 and opposite, about three-eighths of an inch long, 
flat, one-sixteenth of an inch wide, pointed, and spreading. The succeeding 
leaves of the young seedling are similar, but narrower and shari)er, and stand 
out from the slender stem at regular intervals. During the first or second 
season shorter, closely pressed, scale-like leaves appear on tiny branchlets, 
followed shortly by foliage of adult form. 

Wood somewhat lighter than yellow cypress wood, very fine-grained, and 
faint yellowish white, with the slightest tinge of red. The wood has a most 
distinct, though faint, rose-aromatic odor, strong in green wood and fainter in 
seasoned wood and due to a resln.<» It Is rather hard and firm wood, works 
as easily as the choicest pine, and is very durable, without protection, under 
all sorts of exposure. In spite of its commercial excellence, the supply Is so 
limited that It can hardly last long or find use outside of a restricted region. 
Owing to the large clear sizes obtainable, it furnishes the best of saw-timber 
and Is a forest tree of the first Importance. 

Longevity. — Few age determinations have i»een made of this tree, whioh Is 
undoubtedly long-lived. Trees from 16 to 20 inches In diameter are from 186 
to 225 years old. The largest trees would very probably be at least 500 or 600 
years old. 

RANGE. 

Coast of Routhwesteni Oregon from Coon Bay southward, within fog bolt, to Mad 
River (near Humboldt Bay), IIuml>oldt County, (*al.. extending from within n few miles 
of sea to from 10 to 40 miles inland and reaching 5.000 feet elevation on seaward slopes 
of Coast Range. Noted at Crescent City, Cal., and in Humboldt County, on west side 
of Hoopa Valley, on Wilson Creek slope; on trail between Iloopa Valley and Areata, 
about 4 miles west of Hoopa, at 1.800 feet ; farther west, in damp gulch between Red- 
wood Creek and Blue Lake. A few outlying stations occur farther inland, us in Siski- 

" Continued inhaling of the odor from freshly cut timber produces an aggravated diu- 
retic effect upon the system. 
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root. Deer Waldo, Joscpbln? CoudIj. and at a few other places In Oregon : bIbo at 
wcatn^ baar ot Mount Shaata near Klaeon. Cal., an lieaOwal«rs of Sacramento River, 
■t about 3.S00 feet, and In Trinltr Mountains at head of Batia Oulcb (tclbatar; Eaat 
Fork Trinity River, T. 37 N., K. W.), around Trinity Center, at 3,300 to 4,300 feet, 
■nd probably elaewbere. 




■Chamacffiiatit lairi 



Moat abundant and lanceat {north of Rogue River) on west sl^wa of Coast Range 
foothlUa from 3 to 15 miles from the occbd. Nat rerj- particular In choice of localltr; 
on coaat sand dunea, on high, dry. aand; ridges and alopee of coaaC hltls, and or 
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of >tr«nnu aod lakes. Id mountalDB, b«at Id narrow, damp, Biinny ravine*. Not piacti 
in soil requlremenlB. jet beat In moist, vcll-drnlned boIIs, netlher dry nor swampy. 
Oregon It thrives on sandr soils, giowtug even In dtj boUb of high ridgus. while lu nor 
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ern red cednr. Sitka spruce, grand fir. western hemlock, and Douglas fir. With same 
species, but less abundant, in northwest California (swampy places near sea) and some- 
times with redwood and California laurel. Near coast, often gives way to Sitka spruce 
and grand flr. growing on higher sites with Douglas fir and western hemlock. Occa- 
sionally in sugar and western yellow pine forests on rather dry, sunny slopes. 

Climatk: Conditions. — Climate characterized by moderate temperatures, heavy pre- 
cipitation with slight snowfall, high humidity, and many cloudy days. Temperature on 
coast between 10° and 95° F., and precipitation between 30 and 100 inches, with an aver- 
age of about 5G Inches ; higher altitudes have greater seasonal and daily ranges of tem- 
perature and proportionately larger snowfall. However, the generally low range keeps 
this tree within modifying influence of the sea. Successfully cultivated in Europe and In 
northeastern United States under more severe climatic conditions than those of its native 
range. But it is sensitive to sudden changes in temperature and humidity, and suflTers 
from prolonged drought, especially after rapid growth. Frost hardy except In early 
youth, and resists late frosts better than early ones, because it starts to grow late in 
spring. 

ToLERANrE. — Moderately tolerant of shade throughout life, but especially tolerant of 
heavy shade in early stages : thrives also in open, provided the humidity of air is con- 
stant. Uesponds readily to side shading, so that forest-grown trees produce straight 
stems of considcral)l(' cloar length. 

Reproduction. — Very prolific annual seeder, beginning when about 12 years old and 
continuing to an advanced age. Seed generally has a fairly high rate of germination, 
but often a low one ; vitality transient. Germinates abundantly in shaded moderately 
open places, and considerably, also, in logged and burned-over areas. 

* 

JTTNIPER17S. JirNIPERS. 

The Junipers, some of which must, unfortunately, be called "cedars," are 
evergreen trees, either with brauchlets closely covered by short, minute, scale- 
like, 8harr>-i)ointe(l loaves, arranged In opposite pairs, alternating around the 
stem (sometimes 3 in place of a pair), or with branchlets bearing much longer, 
needle-like leaves which bristle, or, at least, stand out loosely in groups of 3 at 
regular intervals. 

Close, scale-like leaves are very often marked with a pit on the back (figs. G8 
to 74.) When crushed the foliage emits a pungently aromatic odor. Junipers 
ore further characterized by their fine-grained, aromatic, durable wood, which 
is dull yellow brown in some si>ecie8 and a clear rose-purple red in others. The 
bark Is rather soft and distinctly stringy — one species only having brittle, check- 
eretl, hard bark. 

The fruits of junipers, jiopularly called "berries," clearly distinguish them 
from the cypresses, which In tl»e general appearance of their foliage they resem- 
ble. The flowers are minute and iiK*onspIcuous. Male flowers (pollen t>earing 
only) and female (developing into fruit) are borne on different trees, some- 
times, but rarely, both sexes occurring on the same tree. The "berries'* are 
mori»hologically cones ; the fleshy or berry-like covering made up of fleshy flower 
scales (similar at first to those of ciMiifers, which develop Into woody cones) 
which unite in growth so as to envelop the hard sdeds (1 to 12 In number; 1 to 4 
in Pacific jimipers). Points of the united flower scales, or tip of the ovules, 
can usually Im» seen more or less prominently on the surface of the mature fruit 
(figs. (58 to 74). The berries ripen In one or In two seiisons. Ripe berries are 
dark blue, red brown, or copper-colored, the surface covered (one Texan Juniper 
excepted) with a whitish bloom, which may be rubbed off easily, showing the 
ground color. The pulpy fiesh of the berries Is Juicy or mealy, sweetish, and 
strongly aromatic (due to the presence of resin cells). Birds eat the fruit of 
junipers, but the hard, bony seeds are entirely unaffected by digestion, which, 
indeed, Is believed to facilitate In some degree their germination. Both birds 
and mammals play a most Imiwrtant part In the dissemination of these seeds. 
Without their aid dissemination' would be exceedingly slow on level ground, 
where the heavy berries lie as they fall beneath the mother tree. On slopes^ 
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however, they may be carried far by water washing the surface soil and d^bria 
The seed-leaves, 2 to 6, are usually needle-like, and the seedling leaves which 
follow these are similar in form ; but as the tree grows older these are replaced 
by the short, close, scale-like leaves or by the lance-needle-shaped leaves of 
adults. 

Junii>ers are small or, at most, only medium-sized trees. Their trunks are 
too short, small and poorly formed for saw-timber, though the wood possesses 
qualities which would otherwise adapt it for this use. They are largely used 
for post timber, fuel, and minor manufactures. Some of them are of the great- 
est value for fuel in localities where no other trees grow. Forestally Junipers 
are highly important Their adaptability to dry, barren slopes and exposed 
situations renders them exceedingly useful in maintaining and extending tree 
growth where few if any other trees will thrive. 

Five tree junipers inhabit the Pacific region. One extends from eastern 
North America across the continent to the Pacific northwest. The ranges of the 
others lie wholly or In part within the Pacific States. Junipers are of ancient 
origin. Remains of them in Tertiary rocks show that they inhabited Europe 
ages ago. 

Dwarf Juniper. 

Juniperus communis Linnteus. 

DISTINGUISHING CHARACTERISTICS. 

Dwarf Junii)er is more widely distributed than any other tree inhabiting the 
northern half of the globe. It Is one of the most singular of our trees in that 
throughout its world-wide range it attains tree size only in a few counties of 
southern Illinois, where it Is from 15 to nearly 25 feet high and from 6 to 8 
inches in diameter. Elsewhere on this (H>ritineiit it is a shrub under 5 feet In 
height, with numerous slender, ha If -prostrate stems forming continuous tangled 
masses from 5 to 10 yards across. It is .said to sometimes become a tree from 30 
to 40 feet high in north (Jermany, where it grows extensively also as a low shrub. 
As a tree it has a very unsynnnetrical trunk with conspicuous rounded ridges 
and intervening grooves at and near the ground. It is clear of branches for only 
a few feet, and tlie crown, narrow and very open, has short, slender branches 
trending upward. The bark Is less than one-eighth of an inch thick, deep choco- 
late brown, tinged with red, and comiiosed of loosely attached, extremely thin 
scales. 

The dark, lustrous green, keenly |>ointed, needle-like, or narrow, lance-shaped 
leaves (fig. (kS), chalky whil^ above, clearly distinguish this junii)er from all 
of the other native siKH'ies. The leaves spread widely from the triangular 
branchlets in groups of 3 at rather regular intervals, those of each season's 
growth iK»rslstlng for five or six years. Sharp-ix)inted leaves, similarly ar- 
ranged but much shorter an<l more slender, are found on young junipers of other 
species. A careful examination, however, will at once distinguish such leaves 
from the wider, more spreading leaves of dwarf juniper. The *' l)erries " ( fig. 
08) are mature at the end of the second summer, when they are very dark 
blue — almost black, coated with a whitish bloom. The top of the " berry '* is 
conspicuously marke<l by three blunt projections (points of the ovules). The 
soft flesh of the fruit is dry, resinous-anmiatic, and sweet, containing from 2 
to 3 (soiiietinies 1) hard, bony seeds. The "berries'* are greedily eaten by 
birds and by some mammals, otherwise they may remain on the branches until 
the following winter or spring. 

Wood, pale, yellowish brown: heavy, rather tough, very fine-grained, and ex- 
ceediDg]y durable. The tree is too small to be of any commercial value. It has 
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some Importance fnr the forester, because it forms a low, matted eround cover 
on the highest and most exposed sloi)e8 and crestfl, nnd no retains much dC-brls 
and eCFectlvely holds masses of sdow. 

LoNQEViTT. — Very little Is known of Its length of life. It probably lives tor 
several centuries. Trees from 2 to 4 inches in diameter are from 25 to 33 years 




From Oreealaad to Aluka Bad In tbe east soutb nlaag the Appalacblans to narthem 
OeorKla, (o Obln. Hlcblgan. Had aorlhern Nebrasks : In Rocky Mouatalna to Texas. Mew 
HmIco. Bad Atlxoaa; la PaclSc regloa aoutb to norttiern Cnllfnrala. In Alaiikn at sen 
le*«i to 3.000. In Cailfomla at B..100 (o S.NOO fmt ; also la Old World, 

AusKA.—North at leart to Yakon Vallp; and w«>l to Ktoal Pealnauta oa tbe 
Paetfle Coaat. Noted nbont Arctic Circle at Walker Lake source of Kobuk River <!' 



178 FOREST TREES OF THE PACIFIC SLOPE. 

67** 10', long. 154^ 30'), Klondike River near Dawson at about 1.500 feet (Yukon), 
Lewes River below Lake Lebarge at base Semenow Hills (Yukon). Kenai Peninsula 
(west of Prince William Sound), White Pass at summit (2.880 feet), I^ke Lindeman 
Just inland from White Pass (Yukon), shores Lynn Canal, from sea level to timberline 
3,380 feet, Chllkat River at Vanderbilt Point and elsewhere. Sitka. 

Bbitish Columbia. — Rocky Mountains of eastern British Columbia and through Inte- 
rior and coast ranges north to Alaska. Noted near west coast on Vancouver Island on 
summits of Mounts Benson (3,300 feet), Mark (3,000 feet), and Arrowsmith (5,900 
feet), and at Spence*s Bridge (776 feet) on Thompson River just above its Junction with 
Fraser River. 

Washington. — Mountain summits of whole State at 2,000 to 0.800 feet. Noted on 
northern Cascades (but not on Mount Stuart), Stevens Pass (4,050 feet ut crossing of 
Great Northern Railroad), Olympic Mountains, Mount Rainier National Forest above 
5,500 feet. Mount Rainier on Nisquaiiy River near Longmire Springs and up to 7,500 
feet. Mount Adams, Mount St. Helens, Loomis (1.200 feet, Okanogan County), but on 
Blue Mountains. 

Oregon. — Summits of Cascades ; not in Blue Mountains. Noted on Mount Hood on 
north side at about 6,500 feet and on Mount Mazama. 

California. — South in Sierra Nevadas to Tuolumne County, in coast ranges to Trinity 
County. Noted in Del Norte County, on Mount Shasta, encircling the peak near timber- 
line at 8,300 to 9,800 feet, above alpine lakes at head of Canyon Creek (Trinity County), 
west side Mokelumne Pass (Alpine County), and Mono Pass (Tuolumne County). 

OCCUBRENCE. 

On dry knolls, sandy flats, rocky slopes and ridges, interspersed among spruce and 
aspen, and enduring same climatic conditions. 

Tolerance. — Very tolerant. 

Reproduction. — Fairly abundant seeder. Little known of seeding habits and repro- 
duction In wild state. 

Bocky Mountain Bed Cedar. 

Juniperu-8 scopulorum Sargent ^ 

DISTINGUISHING CHARACTERISTICS. 

Rocky Mountain red cedar was long supposed to be a western form of the well- 
known "red cedar" (J. virginiana) of northeastern United States. It differs 
from this tree in maturing its *' berries " in two seasons instead of in one sea- 
son. The two trees are similar in general appearance, and the heart wood of 
both is of a similar dull red color; but so far as now known, the western tree 
has a distinctly more western range. 

In open situations it is somewhat bushy, from 15 to 20 feet high, with a short 
trunk, from (» to 10 inches through, and a rather narrow, rounded crown of large, 
long limbs, which trend upward; often chere are several stems together. In 
sheltered canyons, on the other hand, it has a single, straight trunk from 2.5 to 
30 or more feet high and from 12 to 18 inches through, with a slender, branched 
crown, and the ends of the branches and twigs are often so decidedly drooping 
or even pendent that in some sections the tree is known as a ** weeping junii)er." 
The somewhat stringy bark, shallowly cut into a net^vo^k of narrow seams and 
ridges, is red brown in color or, on the outside, grayish. Much more is to be 
learned regarding the characteristics of this really little known tree. 

The minute scale-like, pointed, often long-pointed, leaves (fig. (>0) cover the 
slender 4-sided twigs in 4 rows of alternately opiwsite -pairs ; the back of each 
leaf usually has a long, indistinct pit (gland). The foliage varies from a dark 
green to a light green — the latter shade emphasi/^1 by a whitish bloom. Mature 
berries (flgs. 69, 70) are smooth, are clear blue in color (from a whitish bloom 
which covers the thin blackish skin), and usually contain 2 seeds (sometimes 1) 
In a sweet, resinous pulp. Seeds (fig. 69, a) are ix)inted at the top end, 
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conspicuooHly groov^l. and marked at tl>e base wltb a abort. 2-|iarted scar 
(bllutn). Number uud I'barncter of seed leaves unknown. 

Wood, [lull reil. or. move often, rather brigbt. rose-nnl ; Biic-gralned. darnble, 
with u tblpk hiyer of white KMpwood. It Is suitable for the commercial ugea to 
which the eastern red cedar Is put. but since the occurrence of the tree Is nome- 
what rare and scattered. It Ir not likely to be of much economic Importance. 
Txcflllyprlzed for iwsts on account of Its duroblllty. The tree denen-es the for- 
ester's atteutlou tor i)1antlng. since it thrives on dry soils and, especially, since 




Fin. SD. — Juntpenu icopHlonim. 



the ml wood In valuable for penclle, for which the eastern supply of cedar Is 
practically exhausted. 

LonoRViTr. — Few records of Its age are available. It appears to grow rery 
slowly and to be rather long-lived. Trees from 6 to 8 Inches in diameter are 
from 130 to 175 years old. 

RANOE. 



poebst trees op the Pacific slope. 



Bbitisii Columbia and Alberta. — Eastera footbllls o( Itockr Mountalo* westward 
through southern British ColumliU (here In Columbia Rivet Valler, near Ilonnld. ahorea 
of Kamloopa, Frnncolii. and other lakea). to raclflc Ocean; here on helEhts near Van- 
couver (British Colombia), and at Esqulnalt and Departure Bajr on Vancoaver Tnlanil. 
nod on small Istanda In GeorHla Strnlt. A tree Juniper found ua tar north aa Btlklne 
RlTer, on Telesrapb Creek, Juat eaat of coaBt range, la probably this speclea. 
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OCCUBBENCE. 

On dry exposed mesas, low, dry mountain slopes, and rather moist canyon bottoms 
(where best tree form occurs), In dry, rocky, sandy, or gravelly soil, but often very 
scanty In the latter sort. 

Nothing Is known now of Its sUvlcal habits in Pacific region, where it Is compara- 
tiyely rare; but single trees or small groups are commonly scattered among plilon pine, 
one-seed Juniper, mountain mahogany, and narrow-leaf cottonwood, in Rocky Mountain 
range. 

Climatic Conditions, Tolerance, and Repboduction. — Not determined. In pro- 
tected canyons and other sheltered sites, it appears to endure (in most soils) considerable 
shade of broadleaf trees, closely resembling Juniperus rirginiana in this respect. Usually 
a prolific seeder. 

Western Juniper. 
Juniperus Occident alis Hooker. 

DISTINGUISHING CHARACTERISTICS. 

Western juniper, a high mountain tree, is chiefly known simply as **Juniper.*' 
Because of its uniformly higher range It Is not likely to be confounded with the 
California Juniper of a much lower zone, which it resembles In general upi)ear- 
ance. Western Juniper has a round-topped, open crown, extending to within a 
few feet of the ground, and a short, thick, conical trunk. Height, from 15 to 20 
or, less commonly, 30 feet ; only rarely 60 fefet or over ; taller trees occur In pro- 
tected situations; diameter from IG to 30 inches, exceptionally from 40 to 60 
Inches. The trunks, chunky and conical in general form, and with ridges and 
grooves, are usually straight, even in the most exposed sites, but are sometimes 
bent and twisted. With its stocky form this tree develops enormously long and 
large roots which enable It to withstand unharmed the fierce winds common to 
its habitat. There is rarely more than from 4 to S feet of clear trunk, while 
huge lower branches often rise from the base and middle of the trunk like 
smaller trunks. Of the other branches, some are large and stiff, standing 
out straight or trending upward from the trunk, while many are short ones. Some- 
times the top is divided into two or three thick forks, giving the tree a broader 
crown than usual. In such cases, when the trees are growing In flats with deei> 
soil, the crowns are dense, symmetrical, round-topped, and conical, and extend 
down to within 6 feet of the ground. Young trees have straight, sharply taper- 
ing stems and a narrow, open crown of distant, slender, but stiff-looking, long, 
upturned branches. Often in old age the branches are less vigorously developed 
and droop at the bottom and middle of the crown, but their tips continue to 
turn upward. The bark is a clear, light cinnamon-brown, one-half to U inches 
thick, distinctly cut by wide, shallow furrows, the long flat ridges being con- 
nected at long intervals by narrower diagonal ridges. It Is firm and stringy. 
Branchlets which have recently shed, their leaves are smooth, and a clear red- 
dish brown. The bark on them is then very thin, but later on it is divided into 
loosely attached, thin scales of lighter red-brown. 

The short, pale ashy -green, scale-like leaves (figs. 71, 72) clasp the stiff twigs 
closely, the longer, sharper leaves of young, thrifty shoots spreading slightly 
only at their points. All leaves are prominently marked on the back by a glan- 
dular pit, whitish with resin. Groups of three leaves clasp the twigs succes- 
sively, forming a rounded stem with 6 longitudinal rows of leaves. The leaves 
produced each season die in about their second season, after which they are 
gradually forced off by the growth of the branchlets. The "berries" (figs. 71, 
72), one-fourth to one-third of an inch long, mature about the first of September 
of the second year, when they are bluish black, covered with a whitish bloom* 
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their akin Is tougb. aoA onl; Blighly marked nt the top by the tips of 
tbe female flower soslea. Tbe flesb Is acnnty, dry. nod coutalne from 2 to 3 
bony, pitted nnd ^oored seeds, nbout which nre large resin-cells (flg. Tl. a). 
These impart u sweetlxh pungent'sfomatlc taste to the berries. Seed-leaves 2. 
needle-like, sharp-pointed, and abont an incb long. Seedling leaves which follow 
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these are similar in form, but much shorter, spreading in groups of three nt close 
intervals. These leaves grow gradually shorter and closer In their arrangeuietit 
until nbout the third or fourth year, when a few twigs bear short leaves of adult 
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WfKXl, pnle brown, tirieed with red. Very fine-grninetl, with a slight nrouuitli- 
. uiid, llkt! uU iif tilt' tiro MTU- wiKHloil junl|iprs. reiiinrkHbly ilnralil? wlieit 
l>«spose<l to n'enther or «irtb. it is noft nml brittle, riuil splits enslly. In the 
llatler two quulltltta It Ib bo Blmllur to the wood of the enBlern I'ed-wuuded 
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[ pencil ■■f*dnrB" (J. virilliilniio iind J. bal■|lll^lrl•«l«^ thiit it would s 
L Icutly for lend- pencil ivooil; but few wiiisnriiera of i-pnt'il wood al 
I wim It, Tiie Bliort. ofteu very knotty truuks. much until tor |Kists a 
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nish poor saw timber, but would give good bloclss for i)eDcils and other minor 
commercial uses. As a forest tree, western Juniper deserves special attention 
on account of its unusual ability to thrive at high elevations, on dry wind-swept 
situations. Few other trees can so persistently withstand such exposure. 

Longevity. — ^While the age limit of this tree has not been fully determined. 
It is known to be exceedingly long-lived. Its height growth is always slow, 
as is also its diameter growth when it is exposed, as it usually is, to fierce winds 
and grows rooted in crevices of rock. But even in such situations it grows per- 
sistently, producing thick trunks out of all proportion to its height. The wood 
of such trees is very fine-grained, indicating very great age. In protected moun- 
-%.- tain coves and on flats with deep washes of loose earth, large trunks show their 
more rapid diameter growth in their coarser grain. Trees of this type, from 
20 to 48 inches in diameter, are from 125 to 300 years old. A study of fine- 
grained stems grown in exposed places would doubtless show large ones to be 
from 500 to 800 years or more old. 

RANGE. 

Idaho, southeastern Washington, and eastern Oregon southward to southern Califor- 
nia. Arid hills and high plains of Idaho, southeastern Washington, and eastern Ore- 
gon ; also high elevations in Cascades of Oregon and Sierras of California southward, in 
latter State, at least to San Bernardino Mountains. At north, possibly also in southern 
Interior British Columbia, Montana, and in northern and western Nevada, but range 
there, as in Washington and Idaho, still imperfectly known. 

Washington. — Only four localities known in arid southeastern part — at 591 feet 
elevation in Ryegrass Coulee (northwest of Fishhook Ferry) on Snake River. Franklin 
County ; Yakima Canyon bottom, Kittitas County ; Columbia River Canyon bottom below 
Sentinel Bluffs, at 1,800 feet, Douglas County ; north side of Columbia River, for several 
miles each side of mouth of John Day River. Should be detected elsewhere in State. 

Oregon. — Arid canyons, bluffs and mesas throughout eastern part and on both slopes 
of main divide of Cascades ; generally from 500 to 6,000 feet, but sparinp^ly on west slope 
of Cascades, at 1.600 to 5,200 feet, and not on Umpqua-Ro^e River Divide nor on 
northern slopes of SIskiyous. Noted at Corvallls in Willamette Valley. East slopes of 
Cascades up to 6,000 feet elevation. East of Cascades, noted in Deschutes Rlvor Valley, 
on Columbia River and tributaries in northern Wasco County, and on Mutton Mountain 
plateau (between Simnasho and Warm Sprinjjs), at 2,900 feet, on V\y Creek Desert (be- 
tween Matolius Creek and Squaw Creek) ; from a point 9 or 10 miles northwest of F^are- 
well Bend to Prineville and eastward to Wagontlre Butto, whore it is especially abun- 
dant. Generally distributed over Klamath-Deschutes Divide and throughout Klamath 
River Basin eastward to Goose Lake National Forest, beinp: common here on Drews. Dry, 
and Chewaucan creeks, and also In Warner Valley, where It grows on east and west 
sides of Warner Mountains. In northern part of State probably jjoes eastward through 
Blue, Wenaha, and Powder River mountains. Noted on Columbia River and branches 
In north Wasco, Sherman, and Morrow counties, on south side of the Columbia, near 
Blalocks and on John Day River ((ililiam County), In Juniper Canyon at 950 feet, and 
on Columbia River (Umatilla County), and In Blue Mountains, generally below pines, as 
In Maury Mountains and mountains south of Prineville. 

Califounia. — Northeastern part and mainly on east slopes and summits of Sierras 
southward to the San Bernardino Mountains. At north, from ridses east of Surprise 
Valley (Nevada) and Iwth sides of Warner Mountains, westward to Sliasta River Valley 
at a point northwest of Mount Shasta ; here abundant at 2,500 to ,3,500 feet from point 
few miles east of Edgewood northward to I.lttle Shasta Valley, lower slopes of SIskiyous, 
and hills east of Ilornbrook. Reported in Trinity Mountains at high altitudes about 
alpine lakes at head of Canyon Creek. Locally noted in northern California as follows : 
Above Cedarville (Warner Mountains) ; Modoc Bluff, 6 miles west of Alturas, at 5.000 
feet ; west of Warner Mountains in Fandango Valley ; I'pper Goose Lake Valley, at 
7,000 feet; Lower Goose Lake Valley; Devils Garden (wpst of Goose Lako>. at 5.000 
feet, from lake to Willow Creek — few miles southeast of Steel Swamp and southward to 
Warm Springs Valley, near Canby ; between Tule Lake and I«ost River: from point 15 
miles south of Tule I-Ake to one 10 miles north of Lookout and eastward to Round Val- 
ley and Adin ; Pitt River (Modoc (^ounty). :it 4.000 feet; west of lower Klamath Lake 
from Brownell to Picard ; Klamath Hot Springs at Junction of Shovel Creek with 
Klamath River; ridge east of latter, at 2,700 to 4,300 feet. Southward, from northern 
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California, It extends east of Sierras Into Nevada. In Plumas and Sierra counties, and 
generally In eastern Callfornlan and trans-Slerran regions. It occurs at 5,000 and 8,800 
feet throughout main and secondary ranges north of Sierra Valley ; also in a narrow 
fringe at lowest levels east and south of this valley, as well as throughout Truckee River 
basin, except region around lakes Tahoe, Independence, Webber, and Donner ; reaches 
western limits on summits of Grizzly Mountains, mountains west of Summit City, and 
canyon of South Fork of Yuba River. Locally noted in northeastern Shasta County, 
about Dana, head of Fall River, Bald Mountain (south of Fall River) ; northeast Lassen 
County western edge (5 miles west of Bieber) and eastern third of Big Valley and 
northward to Adln ; about Susanville (southern Lassen County), at 4,500 feet, and east 
of Ix>ng Valley (south of Honey Lake) ; borders of Sierra Valley (Plumas and Sierra 
counties), at 3,000 feet; Feather River at Otis Ranch; from Slerraville to Loyal ton ; 
Rubicon River, 1 mile above Rubicon Springs ; Canyon South B^ork American River, 1 
mile above Strnwl)erry. Southward in Stanislaus National Forest, confined to summits 
of Sierras, at 7,000 to 8.500 feet. Here locally noted as follows : Donner Peak, at 7,000 
to 8,300 feet (Placer County) ; Little Truckee — south of Lake Tahoe, Glen Alpine Can- 
yon, and LojiMi Lake (Eldorado County) ; Twin Lakes (li miles west of Woods Ranch), at 
9,000 feet ; Hope Valley ; Upper West Carson River Canyon ; upper Silver Creek to Moke- 
lumne Pass, and upper Mokelumne River (Alpine County) ; head of North Fork Of 
Mokelumne River and Hermit Valley (on latter stream) ; west side of Sonora Pass, at 
8.000 feet, and westward to Eureka Valley, at 0,000 feet ; Tuolumne Meadows, Mount 
Lyell. Lyell Canyon, Unicorn Peak. Lambert Dome, Tenaya Nunitak, Tenaya Canyon, 
Grand Canyon of Tuolumne River, slope west of Lake Tenaya, Overhang Rock (between 
Tenaya and Snow Flat), and Cathedral Peak (Tuolumne County) ; Yosemlte National 
I'ark, at head of Nevada Fall, at 6,000 feet, thence on trail from Little Yosemlte to 
Cathedral Lakes, at 6,300 to 6,400 feet ; 4 miles north of Dardanelles ; Pacific Valley ; 
Mokelumne Peak; Lily Creek (branch Middle F'ork of Stanislaus River); Mount Reba, 
at 8.000 to 10,000 foot. On east slope of Sierras, common above Jeffrey pine at high 
elevations; noted In West Walker Canyon (Mono County) between Antelope Valley and 
Bridgeport ; east side Bridgeport Valley ; canyon southeast of Bridgeport Meadows, and 
thence southward to Mono Lake, hills about Long Valley, Sonora Pass, and down to 
8,200 feet ; Mono Pass In Bloody Canyon, Rock Creek (tributary Owens River). Abundant 
on ridges and summits in Sierra National Forest at 6.000 to over 10,000 feet elevation. 
Locally noted on headwaters of South Fork of San Joaquin River and its tributaries. 
Mono and Bear creeks; Kings River Basin on its North, Middle, and South forks, at 
9,500 to 10,600 feet; Woodchuck Creek (tributary North Fork), Horse Corral Meadows 
(bead of Kings River), Bubbs Creek (tributary South Fork) ; Kaweah River watershed, 
head of Its East Fork, at 0,000 to 10,200 feet from Mineral King to Farewell Gap; 
Granite Mountain (head of East Fork), at 10,600 feet; head of Deer Creek (tributary 
Middle Fork) ; Kern River watershed, Whitney Creek at "Tunnel." headwaters of South 
Fork, Little Kern River (below Farewell Gap), and thence to North Fork; also near 
mouths of east and west forks. Abundant on Rock Creek (tributary Owens River). 
Reported on Panamint Mountains (east of Sierras) on north slope of Telescope Peak, at 
9,300 feet, far above ,/. utahenaia, upper limit of which is 8,400 feet. San Bernardino 
Mountains, higher parts up to 9,500 feet ; locally noted on Mount San .\ntonio at about 
10.000 feet, and In Bear Valley, at 6.700 feet; on north side of Holcomb Valley, at 
6,700 feet, and near divide between Holcomb Creek and Mohave Desert, at 7,000 feet. 

Extreme southern range not determined : possibly extends through San Jacinto 
Mountains and southward to Mount San Pedro Martir, northern Lower California, where 
it has been reported at 5,000 to 7,000 feet elevation. 

The distribution of this tree in the northern Rocky Mountains will be given 
in a future publication. 

OCCUBBENCE. 

Exposed high mountain slopes and canyon sides, in dry gravelly and rocky soils, some- 
times in crevices of rock. In very open, but practically pure stands, or scattered among 
Jeffrey and lodgepole pines. 

Climatic Conditions. — Similar to those of Jeffrey pine. 

Tolerance. — Imperfectly known. Appears to l>e decidedly intolerant of shade In all 
stages of growth ; always grows in full light. 

Reproduction. — Very abundant seeder, but seedlings are only occasional and scattered 
in pure mineral soil. 
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Utah Juniper. 
Junlperus utahenxU (Engelm.) Lemmou. 

DISTINODISHlNfi CHARACTERISTICS. 

Utah juniper Inhublts odIj a Biiinll ptirt of Che Pnciflc region. Its mnln rnnge 
lying east of this region. Commonly a tow. very ahort-tninked. I)uehy. or many- 
stemmed tree from U to 12 feet high aud from 4 to 8 iDcbes through neur the 
ground ; sometimes considerably thicker, and with h wide, rounded, ruther opeu 




Fio. 73.— JiiBlp" 



'. u]>rlf;ht. crumpled llmhs. The usually short trunk in npt to 
be one-Bided, with conspicuous hollows (or folds) and ridges. Its ihln. whltluli 
bark Is cut into long, thiunlsh scnles. 

Minute, ahiirp, scale-like, imle ycllon'iHh-grecu leaves (flg. T:i), );eni>rii1ly 
without a pit (glaud) ou the back, arc mostly in nlteniiitely opirasite jialrs, ;ind 
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closely overlap each other In 4 rows on the slender, HtlfT-lookhi}? twigs; some- 
times arranged in rows with three leaves at a joint. leaves of vigorous 
leading shoots are much larger and keenly i)ointed, while those of seedlings are 
needle-like. The twigs npi)ear round. leaves of each season's growth jKjrsist 
ten or twelve years or moi;e. Bark of larger twigs which have shed their leaves 
is pale reddish brown and scaly. li[\)e berries (fig. 7.'5), matured in the fall of 
the second year, are covered with a whitish bloom which, when rubbed off, 
exposes a smooth red-brown, tough skin. They usually contain one seed (occa- 
sionally 2), which is pointed at the top end, prominently and sharply angled 
(fig. 73. a), and marked nearly to the top by what api)ears to l>e scale-like basal 
covering (the seed scar), to which the thin, sweet pulp is attached. The surface 
of the berries shows proje<'ting iwints (ends of minute flower scales). Seed- 
leaves, usually 5, but ranging from 4 to 0; ix)inte<l. 

Wood (commonly called "cedar" or "Juniper"), light yellowish brown, with 
a very thick, white sapwood ; the durable heartwood has a less [mngent ** cedar '* 
odor than that of other Junii)ers. The tree is too small and ill-shaped for com- 
mercial use, though it finds important domestic use for fuel and i)osts wherever 
it is sufladently abundant. 

Longevity. — Few records of Its age are available. Probably rather long-lived. 
Trees from 6 to 10 inches in diameter are from 145 to 250 years old. 

RANGE. 

Southwestern Wyoming, Utah, Nevada, and western Colorado to southeastern Cali- 
fornia and northwestern Arizona ; common throughout desert parts of this region, and 
generally at from .'i.OOO to 8,000 feet elevation. 

California. — Desert ranKes east of Sierras. Abundant along summit of White and 
Inyo mountains, except highest peaks, descending on east slope of White Mountains to 
0,700 feet. Common In I'anamint Range on northwest slope of Telescope Peak, extend- 
ing from 6,300 to 8,000 feet and sometimes higher. On Grapevine Mountains, on Provi- 
dence Mountains above .'i.OOO feet. Less abundant in range westward, as in that part 
of Panamlnt Mountains near Jackass Spring, and on Coso and Inyo mountains ; absent 
from Argus Mountains and not yet detected on east slupe of Sierras. 

The detailed range of this Juniper in the Rocky Mountain region will be dealt 
with In a future bulletin. 

OCCUBRENCE. 

On desert foothills and mountain slopes. In dry. rocky, ;;ravelly, and sandy soils. In 
extensive, rather open and scattered pure growths, or mixed with one-leaf pine and 
desert shrubs. 

Climatic Conditio.ns. — Characterized by great aridity, high temperature, and «mall 
precipitation. 

Tolerance and Repbodcction. — Little known ; probably similar to California Juniper. 

California Juniper. 
Juiiiitrrus calif ornica C'arrI^re. 

DISTINCnSHING CHARACTERISTICS. 

California junli)er Is commonly known as "Juniper" or "cedar." Its much 
lower altitudinal range serves, however, to distinguish it roughly from the 
western Juniper. The exact lines where the two trees (similar in appearancre) 
approach each other have not been fully determined. Casual obsen-ation 
might confu.se one tree with the other, particularly j-oung trees without fruit. 
California Junli>er may be distinguished by several fairly prominent characters, 
which should be carefully notetl. Among these, and most conspicuous, is the 
deeply infolded or fluted trunk, which is straight and less tai)ering than the 
fuller, more rounded, and only slightly grooved trunk of the western Juniper. 
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The crown form rarles from a low, open, buoby, broad, round-topped tree under 
10 feet III helfcbt to one with a conlcul erowii 20 or 2r> or, ttouietimett. 30 feet 
higb. The abort, clear part of the trunk is rarely more tbiiii from 10 to 20 
Inches In diameter. The branches often become large and ^retitly distorted 
in old treefl, much as in the western Juniper. The bark, outwardly weathered 
to a gray color and red-brown beneath, Ib In contrast with the clear, light 




dnnnmon-brown bnrk of Uh relative. Branchletx after loslnc Ibilr loaves, 
have thiu, sciUy bark of pule nsby-brown color; those of the western iunl|>er 
are reddixh brown. 

The imie yellowish green color of the follatcc Is fairly distinct tniiu the 
pale asliy-Kreeu foliage of western Juniper. The light redbnmn berries" 
(^. 7J>, one-fourth to nearly one-bnlt inch In length and maturing by about 
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the first of September of the second year, are !u 8harp contrast with the bluish 
black, white-coated fruit of western juniper. The loose, exceedingly thin, pa- 
pery skin of the fruit, though covered with a white bloom like that of the 
western juniper, is readily distinguished from the tough, thick covering of the 
"berries" of the latter tree. The berries are smooth except at the top end, 
where the tliw of the female flower scales project slightly. The dry, mealy 
pulp, sweet and somewhat fibrous, is without resin-cells, which are a promi- 
nent feature of the other juniper's fruit Seeds, from 1 to 2, are more or less 
angular and often irregularly grooved and ridged (fig. 74, o), but lacking the 
minute pits of western juniper. The minute, scale-like leaves have a glandular 
pit on their back and are arranged 3 In a group on the roundish stout twigs 
(fig. 74). The leaves of young, thrifty shoots and young seedlings, very keenly 
pointed and spreading, are distinctly whitened on their top side. The 4, 5, or 
6 seed-leaves common to this juniper distinguish It from western juniper, 
which has only 2 seed-leaves. They are bristle-like, sharp-pointed, and rather 
rigid. The later growth of the seedling and the form and arrangement of Its 
leaves are as described for the western juniper. Wood, hardly to be distin- 
guished from that of western juniper. Economically, Its field of usefulness Is 
practically the same, while as a forest tree it merits special attention for Its 
remarkable ability to tlirive on low, desert sloi)e8 and plains, where, with little 
else but yuccas, pifion, and Sabine pines, it helps to form the only tree growth. 
Longevity. — No records of Its age are available. It Is believed, however, 
that It attains un age of about 2(X) or 250 years. A thorough study of Its 
longevity is required. 

KANUE. 

Central California to northf^rn Ix)wer California. Inner California coast ranges south- 
ward from lower Sacramento River Valley to Teliachapl Mountains; thence up western 
foothills of Sierras a short distance northward to Kern River Valley, and eastward 
through southern coast mountains to their desert slopes ; southward to Cuyamaca Moun- 
tains, and into northern Lower California ; generally at 2,000 to 4,000 feet elevation. 

California. — North limit In Sacramento Valley unknown, but reported in Glenn 
County (Stony Creek National Forest) on east slope of inner Coast Range along foothills 
up to 4,000 feet ; probably extends into Lake County. Locally noted on St. Johns and 
Snow mountains and Copi)er Buttes, at 4,000 feet; Elk Creek foothills (northwest Colusa 
County) from Sites to Stony Ford, and west of Fout Springs (base of Snow Mountain i 
northward into Glenn County. Much more abundant south of San Francisco Bay 
throughout coast ranj^es from Morapi Pass and Monte Diablo southward. I^ocally noted 
as follows: San Benito Counly: On divide between Tops Valley and San Benito, at Her- 
nandez southward and eastward to New Idria Mine ; Fresno County: Mountains of south- 
western lK>undary between Coallnjja and Priest Valley; hills about Priest Valley (Mon- 
terey County). San Luis Ohinpo County: On hills west of Carrlzo Plain and along San 
Juan Creek; Santa Barbara National Forest, in Santa Maria, Santa Ynez, Santa Bar- 
bara. Matiiija, Piru-Sespe, Newhall, and Elizabeth river basins; most abundant on 
desert (north) slopes, where, with pifion pine, it forms a belt around base and lower 
ridges of mountains up to 5,000 feet. Occurs similarly in canyons of Tehacbapl Moun- 
tains, as in Tejon Canyon. Northward sparingly in chaparral and oak belts of Sierras to 
Kern Rivor Valley, where Its northern limit is the vicinity of Kernvllle, or possibly Trout 
Meadow, just south of Kern Lakes, on Kern River; southward on South Fork of Kern 
River from point 7 miles south of Monache Meadow down to region of Walker Pass, at 
elevations Iwtween 2,500 and about 5,100 feet. Reported In the Sabine pine he\t of 
western Sierras foothills in Mariposa County, at point about 3 miles north of Coulter- 
ville at top of Merced River Canyon along road from Coultervllle to Mariposa, and near 
mouth of Colton Creek. Locally noted on west slope of Piute Mountain Just south of 
Kern River gap, at 3,000 to 4,000 feet ; «t Havilah on Clear Creek (6 miles south of 
Palmer Ranch); Callente Creek to Piute post-office, at 2,000 to 5.000 feet; Walker 
Basin. More abundant on desert slopes of San Gabriel and San Bernardino mountains, 
here, with pifion pine, forming a belt around base of mountains at 3,500 to 4.000 feet 
elevation, extending down among tree yuccas of Mohave Desert, and southward to San 
Gorgonio Pass (south of San Bernardino Mountains). On north slope of Sierra Liebre 
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Range opposite west part of Antelope Valley, Cajon Pass up to 4,000 feet ; Soledad Pass, 
at 2,700 feet ; also occasionally in interior and on southern slopes of these ranges, as 
Cajon Pass, San Fernando Valley, San Gabriel Wash near Los Angeles, vicinity of Pasa- 
dena, and Mill Creek (San Bernardino Mountains). Southward, it follows coast moun- 
tains, occurring on both east and west slopes ; at Mexican line from near Mountain 
Spring, at 2,700 feet ; across Wagon Pass, at 3,117 feet, and down west side to Jacumba 
Hot Springs, at 2,822 feet, and possibly farther west. 

Low^ER California. — Reported from both east and west sides of lower slopes of 
Mount San Pedro Martir as far south as Trinidad Valley and Las Encinas (near San 
Tomas). 

OCCUBBENCE. 

On very dry mountain slopes and barrens, on canyon sides in rocky, gravelly, or 
bundy soils. Frequent and most typical on seaward slopes of Coast Range. 

Sometimes in pure open stands, or predominating In nearly pure, very open stands 
of limited extent or in groups, but often mingled with one-leaf piflon pine. Sabine pine, 
mountain mahogany, and bigcone spruce, and occasionally with straggling western 
yellow pine, Douglas oak, and tree yucca ; in Lower California, with pifion pine, mesqulte, 
manzanita, and yucca. 

Climatic Conditions. — Climate characterized by long, very dry summers, often lim- 
ited or deficient precipitation, except for desert plants (mostly winter rain). Seasonal 
temperature, about 15* to 100* F. 

ToLEiiANCB. — Little known of its tolerance, but apparently requires abundant light 
throughout life. 

Reproduction. — Prolific seeder. Actual seeding habits undetermined. Seed germi- 
nates on exposed mineral soil, but only when sufficiently buried by washing, or other 
favorable accident, to be moist. Reproduction rather scanty. 

Family TAXACEJE. 

Trees (and shrubs) which belong to this family — yews or yew- like- trees — 
differ from the cone-bearers in producing male flowers on one tree and female 
flowers on another (very rarely both kinds of flowers on different parts of the 
same tree). Conifers have flowers of both sexes on different parts or branches 
of the same tree. There are fewer seed-bearing trees, therefore, since only trees 
bearing female flowers have seed. Moreover, in thinning a stand of Taxaeeous 
trees care should be taken to i)reservc both male and female trees as near to 
each other as iwssible if reseeding is expected to take place. Pollen of the male 
flowjers must be carried by the wind to the female flowers. If male trees are 
distant more than 2.*) or .'»() yards from the female tree, only the strongest 
wind, blowing at the right time, will effwt fertilization. 

Tlic leaves are evergreen, flat, and narrowly lan(*e-shai>ed, and appear to 
grow (native species) in spreading lines on two oi)iK)site sides of the branches. 
The fruit (seed) is different from that of conifers in being almost or entirely 
enveloped in a pulpy covering. In the yews of this groui^ it is a minute, l>erry- 
like cup, bright colored, juicy ami sticky when broken, while in other meml>ers 
of the family the covering is firm, practically complete, and similar to an olive. 

TUMION. STINKING CEDARS. 

Stinking cedars are little-known trees which for many years were erroneously 
classified under the generic name Torre ya. Only a few years ago it was found 
that this name had previously been applied to an entirely different plant." 
•* Torreya," ** nutmeg," and ** stinking cedar " are the common names for them. 
They are characterized by their stiff, flat, lance-shaped, needle-pointed leaves 
(fig. 75), which grow in two rows from opposite sides of the branches and are 
somewhat spirally arranged, and by the pungently aromatic or ill-smelling 
(fetid) odor of the leaves and of the green bark, the odor being most pro- 

« Dr. Edward L. Greene, Plttonla, II, 195, 1891. 
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nounced when they are crushed or bruised. They form pyramidal crowns in 
youth, whlie in old age the crown becomes round-topped. The crown is some- 
what open, and the branchlets droop rather conspicuously. Male and female 
flowers are each borne on different trees. Male flowers (pollen bearing only) are 
small, bud-lil^e, and numerous on the under sides of the branches at the bases 
of the leaves produced the previous season. Female flowers, which develop 
into a greenish or purple, thin-fleshed fruit resembling an olive or a nutmeg, are 
also small, but nmch less numerous, and grow on the lower sides of the 
branches from the bases of new leaves of the season or of the previous season. 
The thin, tough skin of the fruit is resinous, and the seed has a smooth, hard 
shell. Seed-kernels are characteristically wrinkled, the surface appearing to be 
infolded, as in a nutmeg. Seed-leaves, 2. The bark is thin, and is distinctly 
and narrowly seamed and ridged. The trunk, rarely full and round, tai)ers 
slowly, and is usually slightly bent A notable characteristic is the production 
of thrifty permanent sprouts from cut stumps. Wood, moderately light, hard, 
and fine-grained, clear lemon-yellow color, exceedingly durable under all kinds 
of exposure. Our species are so rare or are so limited in occurrence as to be 
of very little commercial use, for which, however, the extreme durability and 
good working qualities of their wood fit them. They are trees of only second- 
ary Importance to the forester, and are mainly useful for maintaining a pro- 
tective cover on the borders of narrow mountain streams, in rocky coves and 
gulches. 

Two species only are indigenous to the United States. One is confined to 
Florida and the other to California. Trees of this group are of ancient origin. 
Species of them inhabited the Arctic Zone in the Tertiary period, and later inhab- 
ited portions of Europe, where they became extinct. 

California Nutmeg. 
Tumion calif ornicum (Torr.) Greene. 

DISTINGUISHING CHARACTERISTICS. 

California nutmeg is a rare tree of small size. It is called nutmeg from the 
fancied resemblance of its seed-kernel to the nutmeg of commerce, which belongs 
to a different and unrelated family of broadleaf ))lants. It is locally known as 
** stinking cedar " and " stinking yew," on account of the disagreeable odor 
emitted by its green parts and, to some extent, by its green wood when bruised. 

In youth and middle age it has an open, wide, pyramidal crown which In the 
open extends to the ground. The slender branches stand out rather straight 
from the trunk in formal circles, and are somewhat drooping at their extremi- 
ties. Crowded in a dense stand, it bears a short, conical crown on a clear 
trunk, while old trees under such conditions have rounded, dome-like tops. The 
trunks, which are rarely straight, are clear of branches for two-thirds of their 
length, and are from 35 to 50 feet high and from 8 to 20 Inches in diameter. 
Under conditions esi)ecially favorable for growth It is 75 or 80 feet high and 
from 2 to 3 feet in diameter; but such dimensions are exceedingly rare. The 
tnmk Is uneven, almost never full and cylindrical. Bark, one-third to five- 
eighths of an inch thick, is finely checked with narrow seams and short, narrow, 
loosely scaly ridges, with frequent side connections; rather soft, outer layers 
easily scaled off; outwardly weathered to an ashy yellowish brown. 

The fiat, glossy, deep, yellow-green, lance-shaped, keenly pointed le»^ 
(fig. 75), and particularly their sharp aromatic odor when brol^ 
the tree ; green bark and branchlets also emit, when brulaedt 1 
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ahle odor. The fruit (fig. 75) matures by early autuniD of the first Beaeon. 
wbeD It la pnle yellowixh )!ri<Dii with Irregular dull purt'le areas or HtreakB. It 
l!" about 1 Inch to IJ inibea lu length, with thin lenthery coverlug. The seed 
bas a tbln. hard, brittle shell, while the surfai.-e of tbc seed kernel is deeply 




wrInklWI. Seed-leaves reEuInrli 2 Notliinc tan non bo satd of the growth 
and otiiiT (-liiirai'terlstlcs of setilllnf-i nhuh hi\[> not liet'ii uludled iK'yond the 
nta|i% of cermliiiitiou Wood biliiht lemon idliiw other charHcterlslk-s of the 
trood and juijtortuuce of the tree are gl\ en uuder the geDus. 
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Longevity. — Very little is known of the age, but it is believed to be a long- 
lived tree. It appears to grow persistently, but very slowly, in height and diam- 
eter, as shown by its small size. Trunks from 4 to 8 inches in diameter are 
from 60 to 110 years old, and those from 12 to 18 Inches through are from 170 
to 2(^5 years old. iXirther study of Its growth and age Is required. 

RANGE. 

Central California, on coast ranges and west slope of Sierras. 

Coast ranges, from Big River (Mendocino County) to Marin and Napa counties and 
south of 8an Francisco Bay region to Santa Cruz Mountains (Santa Clara (\ninty). 
Noted as follows: Mendocino County: West slope Coast Range north to Big River near 
Mendocino ; on hills east of Russian River Valley bordering road from Ilopland to High- 
land Springs, growing on both sides of Mcndocino-Lalce county boundary, especially on 
south side of gulch leading to Russian River Valley ; western part Stony Creek National 
Forest, in lower forest belt. Lake County: Bartlett Springs (east Lake (bounty) ; west of 
Clear Lake from point about 5 miles west of Highland Springs to Hopland, continuing over 
summit Into east Mendocino County : east side of Mount St. Helena ( large trees in 
canyon below Tollhouse) ; canyon of Putah Creek (road from Mlddletown to Cobb Valley). 
Naita County: South slope of Mount St. Helena between 2,500 and 3,000 feet, and 
probably higher; Ooat Rock (about a mile south of Tollhouse), on ridge forming east 
boundary of Napa Valley. Sonoma County: Big Sulphur (or Pluton) Creek Canyon 
(vicinity of Geysers) ; Dutch BUI Canyon (near Meeker). Marin County: Mount Tamal- 
pals. In many gulches, canyons, basins, and chaparral main ridge ; Cataract Canyon, 
notably near lower fall, at about 1,000 feet. Santa Cruz County: Near La Honda and 
sparingly In other localities (Santa Cruz Mountains). Sierras, west side from north- 
eastern Tehama County, on southwest slope (Mill Creek) of Lassens Butte, at about 
4,800 feet, to Tulare County (T. 21 S., R. 30 E.), occurring sparsely In gulches and 
canyons, at from 2,000 to 4.500 feet. Next stations southward from lessens Butte are 
Deer Creek Canyon (south Tehama County) and canyons of Chico and Butte creeks 
(northwest Butte County); 30 miles southward, on upper Yuba and Feather rivers; 
noted near Dobbins (Just west of Oregon Hills, Yuba County). Stanislaus National 
Forest, very rare In Kldorado and Calaveras counties ; here noted on Empire Creek 
(tributary South Fork of American River), at 2,.'i00 feet elevation; on north slopes of 
South Fork of Mokelumne River, at 2,000 to 2.500 feet ; San Antonio Creek (tributary 
South Fork of Calaveras River), al 2,000 feet, and on South Fork of Webber Creek, at 
3,000 feet. Southward, In Tuolumne County near mouth of South F^ork at Colfax 
Springs ; in Mariposa County, found at Mariposa and on Merced River in lower Yosemlte 
Valley; near Dinkey BIgtree (Jrove (T. 10 S.. R. 20 E.) and on Mill Creek (tributary of 
Kings River, T. 14 S., R. 27 K.) in Fresno County; in canyons along stage road to 
Giant Forest ; In Sequoia National Park on road to Mineral King : East Fork, and other 
branches of Kaweah River, at .'J,f)50 to (J,(mm> feet : locally noted in Coffeepot Canyon 
(tributary East Fork Kuweah River), on stream near Comstock Mill, and on Kaweah 
River between Kane Flat and Bigtree Canyon. Lower courses of Tule River branches 
and southward (to T. 21 S., R. .30 E.). Detailed range not fully determined. 

OCCURBENCE. 

In moist gravelly or sandy gulches, springy coves, and narrow watered canyons. De- 
pendent upon sort moisture. Forms dense thickets alone or occurs in mixture with 
canyon live oak, white alder, western sycamore, broadleaf maple. 

ToLKBA.NCE. — Very tolerant of shade throughout life, its own dense shade often ex- 
cluding other growth. 

Reproduction. — Seeding habits not determined. Reproduction confined to moist ex- 
l>osed soil or litter where seeds are fully covered by floodwaters ; usually rather scanty. 

TAZUS. YEWS. 

The yews, very distinct as a group, are not strikingly distinct as species. 
There is great simihirlty in the apr>earance, structure, and qualities of the wood 
of different species, and also In the general api>earance and form of the foliage 
and fruit. The shape and habit of growth, and minor differences In the form and 
color of the leaves, are mainly relied upon to distinguish the different Hi>ecles. 
They are world-renowned trees. The wood of one species inhabiting Europe, 
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Asia, and Africa was long used by ancient tribes for bows, their most Important 
implements of war. 

The leaves, which remain on the trees for many years, are flat, narrowly 
lance-shai)ed, and sharp pointed ; by a twist at their bases they appear to grow 
in comb-like lines on two opposite sides of the branches, but as a matter of fact 
they are arranged somewhat spirally on the branches. Male and female flowers 
are each borne on different trees. (Exceptionally flowers of both sexes occur on 
different branches of the same tree.) Male or i)ollen bearing flowers are small, 
y-ellowish, bud-like, borne singly and rather abundantly on the under sides of the 
branches; female flowers, small and greenish, occur similarly on the branches, 
but are much less numerous. The latter develop into a fruit which ripens in one 
season and usually falls from the tree shortly after maturity. The fruit is 
berry-like, the single hard seed api)earing to be embedded nearly to Its point in 
sweetish, mucilaginous, bright coral-red (but not poisonous) pulp. Seed-leaves, 
regularly 2. The purple or brown bark is very thin. Wood, exceedingly flne- 
grained, and ranging in color from clear rose-red to dark reddish brown. It is 
extremely durable under all kinds of exposure. 

Yews are small trees which live to a great age. A marked characteristic is 
their ability to produce permanent si)routs from cut stumps, and to grow from 
cuttings. Four species are Indigenous to North Ajnerlca. Three Inhabit the 
United States and adjacent iiortlons of Canada, while a fourth appears to be 
confined to Mexico. One of our si)ecles. limited to Florida, is a small tree; 
another, a shrub, grows In the North Atlantic region ; while one, a tree, inhabits 
the Pacific forests, extending northward Into adjacent Canadian territory. 

Western Yaw. 
Taxus hrerifolia Nuttall. 

DISTINGUISHING CHARACTERISTICS. 

Western yew Is little known except to womlsmen In Its habitat, where It Is 
called simply ** yew." The more distinctive name suggested Is desirable in view 
of the fact that two other yews occur in the Unltetl States. 

A small tree, from 20 to 30 feet high and from to 12 inches in diameter; 
much leas conmionly from 35 to 50 feet in height, and very rarely from 00 to 
75 feet, with a diameter of from 18 to 30 Inches. Trunks are straight and coni- 
cal, but conspicuously ridged and fluted by an apparent infolding of the sur- 
face. The diameter growth Is often excentrlc (larger on one side of the pith 
than on the other). Except In larger old trees, an open conical crown extends 
nearly or quite to the ground; the slender branches stand out straight, often 
somewhat drooping, while from their sides and extremities very slender branch- 
lets hang down, so as to give a weeping appearance. This habit is strongly 
marked In trees growing partly or wholly in the open, where the leafy branch- 
lets are verj' much more numerous and dense than in deep shade. The bark 
Is conspicuously thin, rarely over one-fourth of an inch thick, and coini)osed of 
thin, paiK'ry, jmrple, easily detached scales, l>eneath whl(*h the newer bark is a 
clear rose- or purple-red. The deep yellow-green leaves (fig. 7()) are soft to the 
touch, and niu<'h paler on their under sides than alK)ve. Those i)roduced in a 
scnison perish In about five years; occasionally a few green leaves are found on 
|)ortlona of (J to 1) year old branches. The bright coral-re<l fruit (fig. 70), rii)e 
In Sei)t€Mnl)er, begins to fall during October. It is often eaten by l)irds for 
the sweetish mucilaginous covering, but the hard shell of the seinl is unaffivted 
by digestion. The attractiveness of the fruit to birds serves as an important 
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means of disBenalnatlng the seed, whlcli otherwise would not he cnrrled far 
from the mother tree. Seed-Ienves, 2 ; flat, short, and pointed. Nothing i-an 
now he said ot the later growth and chnraoterlstlcfi of Heedlliigx, wlik-li have 
Dot been fully ntudied. Wood. Qne-gralned. clear rose-red. beconiiDK jcradually 




Fia. 76. — Tom* brerlfoHa: a, rrult, lotr^r Hide. 



duller with oxpoRurc to light; dense, rather hoiivy, and remarkably durable 
III an unprotected state. Little ntmmerclul lmportan<« can he attaelied to the 
wood, on account of Its scarcity. Itw attraetive color, durability, and elasticity 
render It iiHeful mainly fur HUch articles as canoe paddles, bows, and snial' 
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cabinet work. As a forest tree, it is only of secondary importance, on account 
of its rarity and the fact that larger and more generally useful timber trees 
grow abundantly in the same range. Through its remarkable tolerance of 
dense shade it can assist in forming low protective cover in moist coves and 
canyons and at the beads of streams. 

Longevity. — Age limits of this yew have not been fully investigated. Growth 
in height and diameter are very slow, especially under deep shade, where, how- 
ever, it maintains Itself most persistently, indicating that it is long-lived. 
Few representative sizes have been studied. Trees inches in diameter are 
from 75 to 00 years, while those from 12 to 20 inches in diameter are from 140 
to 245 years old. The largest trees are believed to be about 350 or 375 years old. 

RANGE. 

Pacific coast region south from the southern tip of Alaska (Annette and Gravlna 
Islands) and east to Selkirk Mountains ; through western Oregon and Washington to 
California (coast ranges south to southern Lake County and western slopes of Sierra 
Nevada to Tulare County) ; mountains of eastern Washington and Oregon and Montana 
(east to western slope of Continental Divide, south at least to south end Bltterroot 
Mountains, Idaho, and Swan Lake, Montana). 

Alaska. — Noted only on Annette and Gravlna islands at southeastern end, but prob- 
ably also on neighboring islands and mainland. 

Bbitish Columbia. — Islands and sea side of Coast Range, extending some distance 
up Fraser River and reappearing farther east in Selkirk range. Queen Charlotte 
Islands, confined to borders of Inlets ; noted on Cumshewa Inlet from Clew to head of 
West Arm, on shores of Prevost Island and south end of Moresby Island, Skidegate 
Inlet, and near Massett. On mainland noted on lower Skeena River, on Fraser River 
up to Chapmans Bar near Suspension Bridge, and Coquihalla River up 20 miles above 
Hope. Vancouver Island common near coast, noted from sea level to 000 feet on 
southwest end in Renfrew district and near Victoria. Farther east on both sides of 
Selkirk Range north to Beaver Creek at 3,500 to 4.000 feet ; noted on Kootenai T^ke 
and west of it between Sproats Landing and Nelson. 

Washington. — Douglas fir forests west of Cascades and molster parts of yellow pine 
forests east of Cascades, extending higher on both sides of the raiiKe into western 
white pine forest (at sea level to 5.000 feet). Eastward through mountains of northern 
and eastern parts of State. (West) Washington National Forest generally below .3.000 
feet. (East) Washington National Forest only detected on Stehekln River, in Horse- 
shoe Basin, at Nason City (Chelan County), and in some mountain passes at 3,300 
to 5.000 feet. Yakima division Washington National Forest up to O.OOO feet, noted In 
Kittitas County. Mount Rainier National Forest generally l)eiow 4,200 feet ; locally 
noted on upper Nisqually River, Mount Rainier Ix'tween lA)ngmirc Spriu};s and Paradise 
Park, and on a summit 8 miles southeast of Mount Rainier at O.OOO feet. Olympic 
Peninsula common ; noted at Arbutus Point, in Queniult Indian Reservation and on 
Admiralty Inlet at Port Townsend and at Port Ludlow. Blue Mountains aiul infre- 
quently along streams near Pullman (Whitman County). 

Oregon. — West side of Cascades and Blue Mountains up to 6.000 feet. Not detected 
in (^oast Range. Cascade (North) National Forest, west side below 2.100 feet in Doug- 
las fir forest, but occasionally reaching 5,000 feet; noted locally at rortlnnd. (Maclcamas 
River Canyon, between Portland and Mount Hood, and south of Mount Hood on Camas 
I*rairie. Cascade (South) National Forest west side of Cascades and north side of 
Slskiyous; locally noted near Sawtooth Mountain (T. 25 S., H. E.) al>ove 0.000 feet. 
road from Rogue River to Crater I^ake at 3,500 feet, headwaters of I{oj;ue River in 
Cascades and of Bear Creelc In Slskiyous, especially T. 38 S.. R. 4 E. 

California. — Northern coast ranges from western Siskiyou and Humboldt counties 
southward to Mendocino, Mendocino County, and Mount St. Helena, Lake County. Not 
detected in Del Norte County and In general not extending west quite to coast ; east 
to Marble Mountain and upper McOloud River (Siskiyou County) ; occurs in ravines 
from a little above sea level to O.OOO feet. Siskiyou County, noted in Klamath National 
Forest, on west slope Marble Mountain on Russian Creek, and on east slope Salmon 
River Mountains at 1,800 to 3,200 feet. Humboldt County, noted on west slope Trinity 
Mountains above Hoopa V^alley as low as 4.0lK) feet, west of Hoopa Valley on trail to 
Redwood Creek, between Redwood Creek and Blue Lake, canyon South Fork Van Dusen 
River, Little Van Dusen, and a few miles from Briceland. Mendocino County, seaward 
side of Coast Range in redwood forest for 10 miles east of Westport and at a point 
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10 or 12 miles east of Mendocino (western limits) ; nlso near Cnhto and Laytonville 
and near Willets and a few miles north of Ridgew^ood Summit (between Wlllets and 
Ukiah). Trinity County, noted euet to canyon between Lcwlston and Whiskey town at 
2,000 feet, Canyon Creek from Dedrick to Alpine lakes (5,(»00 feet), in gulches of Carl, 
Salt, and Dutch Creeks between Junction and Ilay Fork and In gulches between Postj 
Ranch and South Fork of Trinity River. Colusa County: On Snow Mountain and In deep 
canyons on Elk Mountain. Lake County: Noted on Sanhedrln Mountain, and cast side of 
Mount St. Helena in canyon l)etween Tollhouse and Middletowu. Mount Shasta National 
Forest only detected east to headwaters of Sacramento River (Siskiyou County i and 
McCloud River (Shasta County) at 15 miles above Halrd, at 3,0<)0 to 0,000 feet. Not 
known on Mount Shasta. Lassen Teak, IMumas and Lake Tahoe National Forests infre- 
quent In yellow pine belt of central plateau region and wet canyuns of west side of 
main range ; noted In Placer County Just south of North Fork American River east of 
Iowa mil, a few miles east of Forest II Hi, and in DeviPs Canyon lietween Forest Hill 
and Colfax. Stanislaus National Forest, Infreciuent In red fir belt ; noted in vicinity of 
Mutton Canyon and Deep Canyon (branches of Pilot Creek, a tributary of Rubicon 
River) at 4,000 feet; Big Iowa Canyon (tributary South Fork American River) at 
3,000 feet, headwaters of Sly I'ark' Creek (tributary of North Fork of Cosumnes River), 
and North Fork of Webl)er Creek at 4.000 feet, at 2,r»00 to 3,000 feet on the headwaters 
of Cedar Creek (tributary same river), at 3,500 feet on Clear Creek (tril)utary Webber 
Creek), headwaters of Mill Creek (trilmtary North Fork of Mokelumne River) at 3,500 
to 4.(M)0 feet. South on west side Sierras at 5.000 to 8,000 feet to Tulare County. Also 
reported in coast ranges south of San Francisco Ray south to Santa Cruz Mountains. 

OCCURRENCE. 

Near margins of low mountain streams, moist flats and benches, deep ravines and 
coves. In rich rocky or gravelly soils. Largest in western Oregon, Washington, and 
British Columbia : much smaller in eastern range, especially in drier situations. Groves 
In small groups and singly, scattered sparingly with Douglas fir, grand fir, redwood, tan- 
bark oak, vine, and broad-leafed maples. 

Climatic Condition.s. — Similar to those of Douglas fir (In Pacific range). 

Tolerance. — Exceedingly tolerant of dense shade throughout life; crown foliage thin 
and branches low to ground under deep shade ; grows well in partial or full light, hut 
crown and foliage then much more dense. 

Reproduction. — Fairly prolific seeder. Vitality of seeds i)ersistent and germination 
moderately high. Seedlings only occasional — often rare and mostly In deep shade on 
wet moss and decaying wood. Imi)erfectly known. 

MONOCOTYl.EDONES. 

The trees which belong to the i;reat class of monocotyleilones differ from 
ordinary trees in not having their woody tissue arrangtnl in aifnunl concentric 
rings. Instead, the woody, thread-like fil>ers are scattered apparently irregu- 
larly throughout the trunk, on a cross-section of which the ends of these fibers 
appear like numerous dots. Another iniiMU'tant characteristic is the single 
cotyltKlon or seed-leaf proiUiced by the newly gernilnattHl seed. Other tree seed- 
lings have 2 or more seedTleaves. The veins of nionocotyliHionous tree leaves 
are usually parallel to each other, just as in the leaves of grasses and Indian 
corn, also inenil>ers of this class, in contrast with the feather and net like vein- 
ing of ordinary tree leaves. To this group belong the palms and yuccas, which 
are essentially subtropical or tropical plants. The tree palms grow througliout 
their life with a single unbrancluKl, column-like trunk, at the top of which the 
leaves are clustered. Tree yuc<*as are sparingly branched, much as in other 
trees, but their manner of i>roducing leaves from the ends of the few branches 
is similar to that of the palms. 

Family FAI<M^. 

The trees of this family, known as jmlms, have single, straight, imbranched, 
cylindrical trunks, crowncMl by a cluster of si>readiug, fan-like leaves. The fruit, 
bonie in branched clusters, is berry-like and usually one-seeded — seldom 2 to 3 
occcieQ* 
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Strips, and the tips of the strips are split lu two. The stems of the leaves 
are armed on their two edges with irregular, straight or curveil, sharp teeth. 
New leaves api>ear each year from the summit of the trunk As those of the 
previous year die, they bend down, forming a dense thatch-like mass about the 
trunk (fig. 77). This adheres to the trunk for many years, finally falling and 
leaving the torn, wide overlapping bases of the leaves covering the trunk. I^ter 
diameter growth loosens these, and the trunk then becomes smooth, its rind 
(bark-like) being s<»anied and ridged somewhat as ordinary trees are. 

The minute white flowers are perfect (male and female organs present In 
each) and borne in large branched clusters. The small, berry-like, elliptical 
fniit is black, with one russet-l»rown seed. 

Only two si>e(Mes of these palms are known, and but one is found within the 
United States. This inhabits desert parts of southei-n California and extends 
into Ijower California. The otlier si^ecies grows in Mexico and in the southern 
part of Ix)wer California. 

Commercially, these trees are of little importance (the trunks do not afford 

stable wood), except for ornamental purposes, for which they are much planted. 

They deserve protection and extension, however, since they are capable of 

forming true forest cover in desert localities where very few other trees grow 

naturally. 

Washington Palm. 

yeoicashiiifltonUi fiUfvra^ (Wendl.) Sudworth. 

DlSTIN(iri8IllX(i rHARACTERISTICS. 

Washington i)alm is known also as ** desert iwilm " and " fan palm." It is 
the largest of our indigenous palms, growing to a height of from 3r> to 50 or 
sometimes VA) to 70 feet, witli a diameter of from 20 to 30 inches. The 
trunks taper very graduallj-, and sometimes ai>pear to be of almost the same 
diameter throughout. As a rule they are more or less bent. The bark-like rind, 
marked by naiTow seams. Is pale cinnamon to dull rcnidish brown. A broad opeu^ 
crown of about 50 huge, fan-like, pale green leaves caps the tmnk (fig. 77). If 
fire has not destroyed them, the drooping dead leaves of many years' growth 
form a dense thatch-like shroud about the trunk down to within a few feet of 
the ground. When the lower dead leaves have been burned off there Is a mass 
of dead leaves just beneath the green head (fig. 77). Very many of these 
curious trunks are marked by fire, to which they are particularly subject imtll 
their covering of dry leaves is consumed. A remarkable resistant i)ower ap- 
parently enables most of the trees to endure sucli burnings without injury, for 
they grow cm thriftily afterwards. 

The great leaves (fig. 7S, h), about 4 J feet broad and somewhat longer, have 
stems 5 or feet long. arnuHl on their two edges with irregular, sharp, straight 
or hooked teeth (fig. 78, a). They are deeply slashed Into stiff rlbbon-llke divi- 
sions (2-cleft at the ends), the tMlges of which are frayeil into many long, 
thread-like fibers (fig. 7S, h). The minute white flowers, produced every year 
when a tre<» begins to bloom, are borne in large branchetl clusters from 8 to 10 
feet long in the crown of green leaves. At the base the flower stems and 
branches are noticeably flattene<l, forming two edges; elsewhere they are 
rounded. 



• Since this iHillrtin went to press Dr. S. B. Parish has published (Bot. Gaz. 44 : 408- 
434, 1007) a most valuable contribution to our meager knowledge of the Washiogton 
palm. He i>ulnts out that there is grave doubt as to what the plant originally described 
(by Wendland) as our Washington palm really is. and distinguishes the following 
species and varieties : Wntthint/tonla fllifvm, \V. flUfera robusta, W. fllifera mirrosperma, 
ir. {jrariliM, \\\ ftonorfr. Dr. Parish's W. fllifera rohuata corresponds with the palm 
described here as N. fllifera. 
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Large quantities of the berry-like, spherical or elongated fruit (fig. 78, c), 
about three-eighths of an inch long, are borne every year after a tree l>eglns to 
fruit. The fruit is black when rli^e, in early autumn. The i>ale chestnut-col- 
ored seed is about one-fourth of an inch long by one-eighth of an inch thick. 
The single seed leaf is narrow and lance-shaped. 

Wood, soft, very spongy and fibrous, and yellowish; the tough fibers dull 
yellow-brown. The possible commercial use of this wood is yet to be deter- 
mined ; if of any considerable importance it is likely to be for paper pulp. 

LoNOE\^TY. — There is no way of determining the age of palms, since there are 
no annual' rings to count as in other trees. The age this species attains can 
therefore be given only approximately. Two very large Washington palms In 
San Pedro street. Los Angeles, Cal., supposed to have been planted there by 
Jesuits, are possibly 200 years old. They are about 3 feet in diameter and 
said to be 90 or 100 feet high. 

No art)orescent plant Is more popular than this for ornamental planting in 
the dry Southwest, and none better able to thrive and to grow rapidly where 
few other trees succeed without irrigation. Its many long, very strong roots 
descend to great depths. As a tree for clothing desert canyons and contiguous 
slopes, even If only an open forest can be secured. It is likely to be of no small 
Importance. 

RANGE. 

Colorado Desert in southern California In central Rlyerside and San Dle^o counties 
and In canyons of south side of San Bernardino and enst side of San Jacinto Mountains 
and of coast ranges farther south. South, In eastern part of Lower California, nt least 
as far as southern end of Mount San Pedro Martir (lat. 30" 30'). In general from sea 
level to 2,000 feet. 

Califobnia. — Confined to northern and western borders of Salton Sink and its 
northwestern extension. At base of foothills of south side of eastern rane:p of San 
Bernardino Mountains east to Indlo (T. 1 to 5 S., R. 5 to 8 R). Locally noted a few 
miles north of Southern Pacific Railroad l)etween Indio and Seven PalniR. Northwestern 
limit Whitewater Canyon, in San Bernardino Mountolns (Int. 34% long. 116° 40' >, which 
it ascends to 1,120 feet. San Jacinto Mountains locally noted Palm Canyon near Agua 
Caliente 10 miles south of Southern Pacific Railroad at Seven Palms af 500 feet and up. 
one tree In Andreas Canyon nearly at 800 feet, Dos Palmos Spring (T. S., It. 5 E.), 
Thousand Palms Canyon (T. 9 S.. R. 5 E.), Seventeen Palms (T. 10 S., R. 18 E. ). and 
Palm Canyon north of San Ysidro Mountains (T. 10 S., R. n E.). Farther south, 
extending well up into most canyons of east side of Const Mountains : not In canyon 
through which San Diego wogon road passes 5 miles north of Mexican l)oundary. 
Eastwaix] a few trees follow line of old outlets of Salton Sea south into Lower 
California. 

OCX'URRENCE. 

Margins of the inland Colorado Desert sea bed and low desert mountain cinyons, in 
wet. sandy, alkali soil (border of sea t>ed), and moist, rocky, sandy ground (canyons). 
Forms open, extensive pure stands, with frequent rather dense groups, or Is widely 
scattered : sometimes Interspersed with occasional cottonwood. and in southern range 
with mesrjuite. yuccas, cacti, mescal, and creosote bushes. 

Climatic Conditions. — Similar to those of Joshua tree. 

ToLERAXCB. — Appears capable of enduring much shade in youth, but later grows in full, 
strong light. 

RKPKODrrTiON. — Very abundant seeder. Rejiroduction plentiful, yet less frequent in 
some places, probably because large quantities of seed are collected by Indians. 

Family LILIACEiE. 

The trees belonging to this family differ from the palm included here In hav- 
ing large lily-like flowers and a capsule-like many-see<led fnilt, instead of a 
berry-like one-setnled fniit. They differ from tree palms also in being branched 
to some extent when mature. 
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YTTCCA. TirCCAS. 

The tree yuccas are characterized by their bristling, stiff, upright, bayonet-lilce, 
sharp-pointed leaves, which are thiclily clustered at the top of the unbranched 
young trunk or at the ends of the few large club-like branches of old trees. 
The edges of the leaves of different species are eithef smooth (unbroken), rough 
with minute teeth, or with a few thread-like fibers. Toward their ends the 
edges of the leaves are often conspicuously rolled or turned toward each other 
(on the upper side), giving the top end of the leaf a trough-like form. The 
leaves of each season's growth remain green for several years ; later they begin 
slowly to bend down, close to the trunk or branch, and finally they die and 
within a few years fall from the tree. Bark of the tree yuccas is rather thick 
and cork-like, and furrowed and checked as in ordinary trees. The large wax- 
like showy flowers are perfect (male and female organs in same flower), and 
appear in big branched clusters from among the topmost leaves. With cine ex- 
ception (y. aloifolia, which is self-fertilized), they are so constituted that they 
can be cross-fertilized 6nly through the visits of insects (moths). The friiit (of 
Pacific species), matured in one season, resembles a small cucumber in form 
(ahout 3 to 4 inches long; fig. 81), or in some species a large butternut of the 
same dimensions (flg. 70). In some species it stands erect on the flowering 
branches; in others, it hangs down. It is indistinctly G-sided with separate 
cells, each containing numerous thin, flat, black seeds. The fruit may have a 
thin, fleshy, outer covering, which dries upon the shell when the 8«h1 fhaml)ers 
do not open of their own accord, or it may consist of a stiff, brittle shell, some- 
times tending to split open at the toi), but usually remaining closed. Such fruits 
fall from the tree in a dr:^' and brittle condition and are carried some dis- 
tance from the parent tree by wind or water. Finally they are broken open 
and the seeds scattered. Large quantities of yucca seeds are eaten by rodents. 
Birds, which feed on the fleshy fruit covering, also assist in distributing the 
seed. Many seeds are blighted by insects (moths), to the attacks of which 
flowers and fruits of yuccas are especially subject, but upon which the flowers 
depend entirely for fertilization. 

The tough, flber-llke wood of yuccas is of little commercial value at present, 
hut should be useful for paper pulp. The tree merits the forester's attention as 
a means of helping to maintain much-needed tree growth in arid southwestern 
plains and foothills. 

Two tree species occur within the Paciflc region, and here only In southern 
California ; elsewhere they range eastward Into the southern Rocky Mountain 
region and northward, one extending into Ix)wer California. The yuccas are of 
ancient origin, remains of them having been found in the Tertiary period. 

Joshua Tree. 
Yucca arboreacens (Torr.) Trelease. 

DISTINGUISHING CHARACTERISTICS. 

Of the two tree yuccas indigenous in the Paciflc region the Joshua tree, also 
called "yucca cactus," Is much the larger and more tree-like (fig. 79). From 
18 to 25 feet, or occasionally 30 or 35 feet, is the usual height, with a diameter 
of from 1 to 2 feet. It is easily the most wild-looking denizen of desert hills and 
plains. The keenly pointed bayonet-like leaves, bristling at the ends of big 
clumsy branches, defy every Intrusion and compel respect from many natural 
enemies. Young trees are unbranched (flg. 80, a) until they have produced flow- 
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TninkH 10 feet high may Ik» entirely coveretl. (gradually these dead, but always 
stlflf and i)ri('kly, loaves are f()rce<l off at the base of the trunk ])y the growth of 
the trunk and by wind, uncovering an ashy, gray. crossH'heeketl and ridged 
bark. Except on old trees, the greater part of the tree is covered with dead, 
closely thatcluHl leaves. This covering of fonnidable living and dead leaves 
suggests a wise protective measure through which alone the tree Is able to 
maintain and extend itself, with little check from its enemies, in a region often 
lacking in other vegetation. The bluish-green leaves (flg. 80, a) are from 6 to 
about 10 inches long and about five-eighths of an inch wide ; longer leaves occur 
on young trees. Leaves taiK»r gradually from Just alwve the base (IJ inches 
wide) to tiie iK)int. The upiH»r half is concave, tai>ering to a long, keen, red- 
dish or i)lackish l>rown point ; the lower half of the leaf is flat or only slightly 
concave, while the two edges have minute teeth throughout. A single stiff, 
branched cluster (alK)ut 15 inches long) of rather fetid flowers grows from the 
end of the crown branches. The fruit (flg. 70, h), usually matured early in June, 
is borne on short stems, at first standing more or less erect, but after maturity 
somewhat drooping or l>ent down. Tlie fruit covering is dry and soft. It rarely 
oi>ens of Its own accord, but when very dry and brittle it Is blown or falls from 
the tree, and later is blown about and broken open by the wind and its seed 
scattered. The six chaml)ers of the fruit are filled with flat, jet-black seeds 
(flg. 70, c, d). Wood rather soft and light (when dry), but tough on account 
of its strong flbers ; pale yellowish white. Further investigation may estab- 
lish its |)ernianent usefulness for paiK»r pulp, for which it Is sultable.o 

Longevity. — Nothing can Ik* said deflnltely of the age to which this tree 
attains. It is very probable that an individual lives at least 100 to 200 years, 
and there seems little doubt that these trees may live 200 to 300 years. The 
growth appears to l>e very slow In both height and diameter, but very [)ersistent. 
Its big, strong roots descend to great depths, giving the trees flrm anchorage. It 
is frequently l>ent and l>owe<l. but few trees succumb to storm, and not often to 
fire, which does not burn their stiff, hard leaves as readily as In the case of the 
thinner and more inflammable leaves or " thatch " palm trunks. 

KANGK. 

SouthweHtorn Utah to tho w<*«lorn iind nurthorn rim of the Mohave Desert In 
California. 

OCCURRENCE. 

Arid, dosort plaliiK and vnlleyK, lowor mountain Blopea, bepchefl, and plateaus. In dry, 
sandy and trravelly 8oils. Forms lar^e pure, open or rather close stands ; sometimes 
much scattered Rini^ly and in f^roupK and with (California juniper and single-leaf and 
Sabine pinen. Ix>w, scanty growths of cactus and other desert shrubs occur with the 
yucca. 

Climatic Co.nditionk. — Similar to those of California juniper (with probably higher 
temperature). 

Tolerance and Reproduction. — rndetermined. 

Mohave Yucca. 
VMC'Cfi moftarcmfiH Sargent. 

DISTIXOnSHINO CHARACTERISTICS. 

The Mohave yucca has l)een known for about fifty years, but until about 
eleven years ago it had been confounded with two other species, from which It 
is now known to l)e distinct. Since Its most extensive and characteristic growth 
is found on the Mohave Desert, the c*ommon name here coined for It seems more 



* Considerable local use of tho wood has recently been made for physician's splii*^ 
The logs are pared Into thin sheets. 
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rowed to about thri»e-fourths of an inch, gradually increasing in widtli, toward 
and above the middle, to about 1 or 1^ inclies; tlien taiiering to a stiff Hhari> 
pokit (fig. 81, h). The blade In tliin and the eilges are strongly curled or rolled 
from above the middle to the iK)lnt. Tlie edges are, moreover, conspicuously 
marked with thread-like fibers, wliich are frayed from the borders as the leaf 
grows older. A single branched cluster (about 14 to 1(3 inches long) of flowers 
is borne from among the upiK*rmost grwm leaves. The pulpy, sweetish fruit 
(flg. 81, c), ripened late In August or early in Sc^ptember, is on a slender droop- 
ing stem. It is 3^ or 4 inches hmg, blunt at the ends, the top end having a short 
thick point. The fiat seeds, packed inO cliambers of the fruit, are black (fig. 
81, d). Wood: Nothing can now be said of the wood of this yucca, except that 
It is lighter and somewliat softer than that of the Joshua tree. 

Longevity. — No definite statement can be made conct»ming the age limit of 
this yucca, which, however, can hardly be less long-lived than the Joshua tree. 
Messrs. C. R. Orcutt and S. B. I*arish, who know the tree yuccas from long 
observation, both inform tlie writer that tlie Mohave yucca is an exceedingly 
persistent but very slow grower in its native habitat, scarcely any change having 
been perceived in trees under observation for the last twenty-flve years. 

RANOK. 

From northeastern Arizona and southern Nevada across the Mohave Desert into Cali- 
fornia, and from the southirn Imso of the San Bernardino Mountains to the coast rnd 
northward to Monterey, sometimes ascending mountain sioi>es to 4,000 feet 

(kxh;rrence. 
Similar to Joshua tree. 

DICOTYLEDONES. 

The trees of the great dicotyledonous class are so called because the germi- 
nating seeds produce two seed-leaves, or cotyleilons. They have broad leaves, 
with a central vein and a network of smaller connected veins. They are further 
characterized by having the jioijbJceainoiis wood of their trunks in annual layers, 
which api)ear as concentric rings on a cross-section of the trunk. Each layer is 
formed Just l>eneath the living bark and over the layer proiluced the previous 
year. This mode of diameter growth gave rise in earlier days to the class name 
"exogens," or outside growers, in contradistinction to "endogens," or inside 
growers, a class name then given to the trees we now more generally call ** mono- 
cot^iedones." The two terms, *' endogens " and " exogens,'* originated when 
knowledge of how members of the two classes grow was incomplete. Later 
studies show that the term ** exogens " is still correctly applicable to all dico- 
tyledonous trees, but that the term ** endogens " does not express the manner in 
which monocotyledones actually make their diameter growth. Monocotyle- 
dones were once thought to increase in diameter by the addition, each year, of 
scattered woody fibers at the center or pitli of the tree, thus gradually crownllng 
the woody tissue previously formed to the outside of the trunk. In other words, 
the outside of the trunk was believed to have once occupied the center of the 
stem. We now know, however, that these trees grow in diameter by laying on 
tissue outside of that formed the previous year, but not in a distinguishable 
layer as in dicotyledonous trees. Diameter growth of the g>'mnosi)erms (pines, 
spruces, firs, etc.) is produced in exactly the same way as in dicotyledonous 
trees, but the oleo-resinous w(xm1s of the fonner distinguish them from the latter 
class. It is true, indeed, that the wood of some of our broadleaf trees contains 
resinous matter, but it is not in any high degree oleo-resinous, as in gymno- 

15188—08 14 
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8I)erinH. Exnmplets of broadloaf trees with resiii in tlieir wood are tlie cherries, 
plums, aeairias, iiieH(]uite. red gum {Liquidambar), etc., in which the character 
of the resin is distinc*tly mucilaginous. 

Family JUGLANDACKS. 

The distinctive characters of Juglandacete are that male and female flowers 
are each borne on different parts of the same tree and that the fruit is a nut 
(1) with a firm pulpy covering which docs not break oi)en of its own accord 
(walnuts), or (2) with a firm woody coverhig which separates at maturity 
hito 4 nearly distinct or imrtly connected, rind-like divisions (hickories). 
The single hard-shelled nut is usually soon liberated from the latter tyi)e 
of covering, but the undivided pulpy covering of the former tyiH? dries and 
adheres to Its nut until rotted away by contact with the ground. The leaves 
of the trees n»presentlng this family occur singly and more or less distant from 
each other — never growing in pairs, one leaf exactly op|)oslte its fellow, as In 
trees of some other families. A very imi)ortant group of tlml)er trees. 

JUGLANS. WALNTTTS. 

The walnuts are a small group of tret»8 very si»arlngly represented In the 
I*acific region. They are important forest trees, some of them prf)ducing verj* 
handsome and exceedingly valual)le lumber. Pungent aromatic odor is charac- 
teristic of leaves and other green parts when bruised, while the heart wood Is a 
rich dark brown. Distinctive characters of the branches are the leaf-scars with 
3 groui>s of minute dots, and the partition-like structure of the pith (l>est seen 
by slicing a t^vlg longitudinally). The leaves, called compound because they dif- 
fer from the ordinary simple leaf (an apple leaf) in being made up of a single 
central stem from which grow from 5 to 11 pairs of iH)inted leaflets (each 
appearing like an ordinary leaf). By the sui)i)ression of one leaflet of the 
terminal pair, tlie numl)er of leaflets may be odd. The flowers api)ear after the 
leaves. Male flowers (iK)llen bearing) are long, flexible, cord-like, iwndent 
bodies, lK)rne singly or in pairs from buds of branches grown the previous sea- 
son; female flowers, which develop Into fruit, are bud-like Iwdies borne in small 
(»lusters at the ends of the new green shoots of the season, usually on the siune 
branch as contains the male flowers. The fruit, a sj^herical nut (in Pacific 
lepresentatives), is mature<l in the autunm of the first season. Its firm, pulpy 
husk breaks up after maturity, but with no regular divisions. The lieavy 
nuts are dei>endent for their distribution upon the agency of rodents, which 
hury many of them for their winter food, and ui)on floods, which often carry 
them long distances. 

One only of the four species indigencnis to the United States occurs in the 
Pacific region and it is confined to western California. Other representatives 
of the genus are world-wide in their distrilnition. 

Th(» walnuts are of ancient origin. Ueniains of numerous ancient species. on(»e 
common in Euroi)e but now extinct, have been found In the Cretaceous and Ter- 
tiary formations, while in the northern Pacific coast region signs of ancient 
walnuts liave been obtalncil from the Eocene formation, as well as from gold- 
bearing gravel beds of the California Sierras. No living representatives are 
found in these regions now. 

California Walnut. 
JuglaiiH ralifoniica Watson. 

l)ISTIN(iI'ISlIIN(i CHARACTERISTICS. 

Though it ranges in size from a shrul) to a tree r»() fwt high and from 8 to 
JJ Jiirltps In difuneter, California walnut is usually a low, wide-crowned tree 
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from 12 to 20 fe^t lii|;li. 'Die clour trunk In slmrt, glvlDg olT big branches wliirb 
curre upward, tbpn Oowii. often drooping ncnriy to the ^ound nnd forming » 
hiindxonie (lonio-like <-Poivn. Tlio liiirk of young trees nnd iKirtionn of the tnrge 
branelieH la smooth nnd uttliy white, whiie thnt of older trunks Is blackish 




Fra. 82. 



brown and rather deeplj- and sharply furrowed nnd rli^ed. The Cnllfornla 
apecles resembles the eastern black walnut sufficiently to suggeflt that 
one fnralllnr witli It. The leaves (flg. 821, with from to 17 leuQets, j 
j'elktw-greeo and are smooth throughout ■wben t\x\\ stowTi-, wrwA«di 
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ever, the leaflets may have minute clusters of tawny hairs underneath in the 
angles formed by the veins. The spherical fruit (fig. 82) is a thinly covered 
nut, with a very finely but perceptibly velvety surface. Divested of its thin 
husk, the hard-shelled nut, its two ends appearing to be pressed together, is 
indistinctly and irregularly grooved (fig. 82, a). 

Wood, rather heavy, dark brown, somewhat lighter-colored than that of the 
eastern tree, but similarly rich in color and grain. It is usually moderately 
coarse-grained, owing to the fact that it is mainly grown in the open. The tree 
Is too i)Oorly formed and usually too small to furnish wood of much com- 
mercial value except for local needs. When large enough for lumber it Is 
useful as a cabinet wood on account of its handsome color and good working 
qualities. 

As a forest tree it can be of only secondary importance, serving with a num- 
ber of other riparian species in maintaining needful protective tree growth along 
streams. 

Longevity. — Few records of its age are available. It is a very rapid-growing 
tree in youth and gives evidence of l>eing short-lived, probably not exceeding 
150 years. Trees from 12 to 15 inches in diameter are 13 to 17 years old, 
while one tree 15i inches through showed an age of 15 years. 

BANUE. 

California. — River courses of foothills and valleys of coast region usually 20 or 30 
miles from the sea, from Lower Sacramento River (noted 2 miles north of Shingle 
Springs, Eldorado County, at about 1,500 feet), Mount St. Helena (southern Lake 
County), vicinity of San tYancisco and Monte Diablo (northwest base), south in coast 
ranges to south side of the Santa Ana (Ornnge County) and San Bernardino Mountains. 
Santa Barbara National Forest common at 800 to 4,000 feet ; in watersheds of Santa 
Maria, Santa Ynez, Santa Barbara, Matilija, Piru-Sespe, and Newhall rivers. Santa 
Monica Mountains and Puente Hills, near Los Anjajcles ; frequent in foothills below 3,000 
feet : less so on south slopes of San Gabriel and Santa Ana Mountains : noted locally 
near Arroyo Seco west of Pnsadena. San Bernardino Mountains south and west slopes 
up to 3,000 feet and occasionally at some distance from foot of mountains ; locally noted 
In Waterman Canyon at 2,000 feet. 

OCCURRENCE. 

On margins of perpetual and Intermittent streams and bottoms, usually In rather 
moist Rruvelly or sandy soil : sometimes In dry situations. Much scottered or in small, 
straggling groups. 

Climatic Chnditioxs. — Similar to those of California sycamore. 

TOLKBANCK. — lutolcraut of shade. 

RKrKODi'CTioN. — Seeding habits undetermined. Seedlings scarce. Much of seed eaten 
by rodents, and carried by flood waters to places unfavorable for germination. 

Family MYRICACEiE. 

Tlie family cliaracters of the trees of tliis group are tliick. narrow, minutely 
resinous-dotted leaves, wliicli grow from tlie brandies in alternate positions 
(never in pairs, one leaf opposite tlie other), and the small l)erry-like fruit, 
coated witli minute grains of white waxy matter. The male and female flowers 
are eacli l)orne eitlier on different brandies of tlie same tree or upon different 

trees. 

MYRICA. WAX MYRTLES. 

Wax myrtles are small trees (or shrul)-lilve) with willow-like leathery leaves, 
the season's growth of which i)ersists for about one year, when they begin to fall 
a few at a time. The crushed foliage and twigs exhale a resinous aromatic 
odor, somewhat perceptible even without bruising. Tlie bud-like dusters of 
male and female flowers (of Pacific specties) are each borne singly on different 
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parts of the same tree and usually of the same l»ranch, each at the base of a 

previous year's leaf, the female clusters above the larger, longer male clusters. 

The small, berr>'-like spherical fruit is rii)ened in autumn; several close 

clusters of fruit may api)ear on leafless parts of the branch, the leaves of the 
previous year, present when the flowers open, having fallen. The surface of 
the l>erries is thickly (?oated with round grains of whitish waxy matter, which is 
an exudation. 

Though of no economic value on account of their small size, these shrubby 
trees are of some imimrtance in forming with other si)ecies a protective cover. 
The western representative is likely to be especially useful for extension on 
exposed coast sands and low hills, situations to which all of the s(HH*ies are 
particularly adapted. 

The sole present imiwrtance of the genus is the production of the vegetable 
wax of commerce, which is obtained from the berries of two eastern species. 
Three tree si)ecies occur witliin the I'nited States; two in the south Atlantic 
States, adjacent islands, and Gulf coast regions, and one in the Pacific coast 
country. A group of ancient origin, members of which once existed on this 
continent in the Cretaceous i^eriod. 

California Myrtle. 
MyrU-a vaJifitrniva (Miamisso. 

D18T1X(U ISHIXG CHARACTKRIflTXCS. 

California myrtle, also called ** bayborry " and " wax myrtle," is mainly a 
bushy tree, from 8 to 20 f*H»t high, sometimes under 5 feet, and from .T to 
inches in diameter; only very rarely from 25 to 'M^ fc»et high and fnim 8 to 12 
inches in diameter. Slender upright branches form n dense, narrow crown with 
rounde<l top, exi)osing a short, smooth, tlnn-bnrke<l trunk, the bark grayish brown 
externally and deep reddish brown witliin. The very dark grwMi glossy leaves 
(figs. 83, 84), light y€»llowish grtvn l>eneath and with numerous minute black 
s|>ecks, are thin but tough in texture. Tlie extreme e<lg(»s of the leaves are 
slightly curled toward tbe under surfa<-e. A slight aromatic* odor is i>erceptible 
from the leaves. As a rule, the female flowers Mj^iK^ar on the upi)er part of a 
branch, iielow which the larger, longer clusters of male flowers are Ijorne (in a 
separate portion of the branch. Occasionally anomalous flower clusters, with 
both male and fei^iale flowers, (H'cur lK»twet»n the up|x»r and lower n»gular single^ 
sex flowers, and some tnM»s bear only, or mainly, male flowers. The clusters of 
l>erry-like nuts (flg. 84), maturing in SepteinlH*r. are ashy white, the wax cover- 
ing of the berries, liowever, concealing the dull purple color beneath. The 
shells of the nuts are very thick and hard. Commonly some of the berries 
remain on tlie branches until spring, but most of them fall during winter. 
Wood, pale rose-nnl, heavy, hard, and stiff, tlu» whitish sapwood Ix^lng com- 
paratively thick. Of no economic value, but deserving protection and extension 
as a cover in the vicinity of the sea. 

I-fONOEViTi*. — Little is known concerning the longevity of this tree, which may 
IK)ssibly reach an age of 1(K) years. Trees from to 10 inches in diameter are 
from 25 to 40 years old. 

RANGE. 

Taciflc Coast region from I*uget Sound, Washington, to near Santa Monica, C 
far from tbe sea. 
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OCCUBRENCE. 



Cliuatic Conditions. — Similar to tbtwe o( Bw»mp pine, 
TOLIRAMCI. — Very tak'ranl o( shade. 

B>pboddct:oh, — Abundant •eeder; young plant* troquent both In shade and open 
moiHt ground. 




Family SALICACILS. 
A large group nf trees (and alirubs) coniprlsine tlie well -known willowe nnd 
poplars or nspena. Th* barb Is ciiftrnclerlBtlcnlly bitter— csiiw'iiill)- so In the 
willows. TUe leaves, shed in early autumn, are borne iilternately on the 
bruncben (never In palrtt ou opposite sides of the branch). Male and female 
flowers are each produced on different trees; seed Is therefore borne only by 
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female trees, the flowers or wblcli are fertilized by Insects (largely bees). 
The fnilts, ripe In late spring us the leaves rench full size, are Ililn cnpsiilc- 
like txNlieR. iimny of which nrc |iroduce(l In long tnsMel-lIke cliiHters; the cii|)- 
sules split oj>en soun lifter uiuturlty, llbenitlnt; the mlinite aeeds. The sceils 




Fin. B4. — Uyrtrm ralltomlra. 



are provliletl with Imis, exceedingly fine, silky hiilrft, which permit the wind to 
carry theni for very Ioiir distances. 

With mnw cxeejrtionB. they nre iiiolsture-lovlng Ireen and Klirulis. which ac- 
counts for their prevulemv along streams and bottouiH. A remarkable 
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terlstic is their ability to grow readily from root or branch cuttings and to sprout 
vigorously and persistently from cut stumps of almost any age. 

SALIX. WILLOWS. 

The many trees (and shrubs) of the willow group are at once distinguished 
by the quinine-like bitter taste of their bark, which is harmless. Their decidu- 
ous leaves, variable in form, are most frequently long and narrowly i)ointed, 
smooth throughout, or coated with fine silky hairs on their under surfaces: 
their margins may be entire (uncut) or variously toothed. They grow singly 
on the branches at points alternating with each other on different sides of the 
branches (never in pairs, one opposite the other on two sides of the branch). 
Willow leaves are peculiar in having a pair of ear-shaped, minute or large, leaf- 
like growths at the base of their stems. These are larger and therefore more 
conspicuous on vigorous annual shoots, on which they may remain until they 
fall with the leaves, while on other stems they are present only during the 
early growth of the leaves. The leaves may fall in the autumn wi.thout much 
change of color, or they may first turn a lemon yellow. Leaf-scars (left by the 
falling leaves) are marked by three minute dots ( fibro- vascular bundles severed 
by the parting of the leaf stem). The fruit and seed are sufficiently described 
under the family (Salicacea*). 

Annual sprouts of willows are exceedingly strong and withy, while older 
branches from the crown are often peculiarly frangible; twMgs are notably 
frangible where they join a larger branch or fork. A frecpient habit of growth 
among willows is to produce several trunks from a single greatly extended root- 
stock, while some species regularly have single, isolated trunks. Species of the 
latter form have been readily admitted to be trees. Those forming clusters of 
very large trunks have, on the other hand. Ihm^u denied this rank for some time, 
even though the trunks were otherwise tree-like. For practical i>urposes, how- 
ever, they certainly are trees. A striking and valuable cultural feature of the 
willows is their remarkable vitality, which enables them to ^row persistently 
from cut stumps and easily from pieces of branches or roots. Through this qual- 
itj' some of the foreign willow trees have been pollarded for centuries, the shoots 
being used for coarse baskets and other economic purposes. 

The willows are swamp or moist-ground species, finding their habitat from 
sea level to an elevation of 10,000 or more feet. 

Willow w(x)d is soft, light, usually brittle but firm, commonly pale brown, 
tinged with red ; the heartwood of some species is very durable when exposed 
to water or earth. It has various minor economic uses, especially for cricket 
and ball bats and for gunix)wder and charcoal. The greatest commercial use- 
fulness of willows appears to have come mainly through the manufacture of 
baskets and furniture from shoots or rods produced in cme season. Some of 
the tree willows produce moderately large, clear trunks, which would yield 
lumber, but as a rule their boles are of poor form for s^iw timber. Ex(vpt in 
generally forestless regions, where willows and their allies, the cottcmwoods, 
become useful because no other tre^s are available, these trees have little to 
connuend them in comparison with many other tribes of demonstrated value. 
They are, however, distinctly important to the forester for binding shifting 
sands and for holding banks of streams in soft bottoms where serious ruin of 
agricultural lands may result from the erosicm of unprotected banlvs. 

Tree willows attain their mature growth in comparatively few years — r»0 to 

150 years — after which the trunks become hollow, may gradually show signs 

of decay, and are easily broken by storm. Their tenaciims vitality, however, 

permits them to grow for centuries, repairing or replacing broken trunks by 

new stew or root sprouts. 
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Approximately 75 species occur on tills continent, while about 20 are trees, 
13 of which inhabit the Pacific region, into which one extends from the Atlan- 
tic States. The willows are of very ancient origin. Remains of them exist in 
the Cretaceous formations of our Middle West, while willows appear to have 
flourished extensively on this continent and in Europe during the Miocene 
period. 

With few exceptions the various species of willows, which, as a class, are 
nearly always distinguished as willows from other trees and shrubs by laymen, 
are exceedingly difficult to identify, esiK'cially before they become trees. When 
they have attained tree size most of the important ones can Ik> distinguished 
by a careful study of their mature leaves, bark, twigs, and habit of growth. 
But individual trees are likely to be found which will l)affle attempts at identi- 
fication without a close examination of the minute characters of the male and 
female flowers and the tiny seed capsules, all consideration of which is here 
omitted. Such an examination reciuires a strong magnifying lens and a good 
knowledge of plant morphology. 

Black Willow. 

iS*a/t> tiipra Marshall. 

mSTrNCJUISIIINC} < haracteristtcs. 

Black willow is the largest an<l most widely known of our tree willows, but 
much less abundantly represented in the I*acllic country than In its eastern 
range. It is more distinctly a tree tliroughout Its range than almost any of our 
other tree willows, and for this reason it is i)robably the most commonly recog- 
nized. Several trunks grow clos(» t<»geth(»r. Its usual size is from 25 to 50 feet 
in height and from 10 to 20 in<h(»s in diameter. Trees from 00 to 80 feet high 
and from 2 to 8 feet in diameter are of rather rare occurrence. The trunks 
(rarely straight) are usually somewhat bowcnl and leaning, but are clear of 
branches for a third or a half of their length In the open, and for two-thirds of 
It in close stands. The branches trend sonu^what ui)ward, forming a wide, 
round-topped, oi>en crown. Rough, furrowinl. blackish-brown bark, with wide, 
thick-scaled ridges and narrower conneitlng ridges. Is a marke<l character. 
The slender, drooping branchlets are V(»ry easily snapped off at their bases. 
The leaves — very variable In size and form — from straight to scythe-like (figs. 
85, 80), are from 2A to 5 or sometimes Inches long, and pale yellow-green. 
They may be somewhat shiny above and smooth beneath, or minutely halr>'' on 
the veins of the under surface. Wood, pale red-brown, light and soft, rather 
fin<»-gralned, but firm. It has little or no actual or possible economic value, 
except for fuel and charcoal. 

liONGEViTY. — Not much is known of Its age limits, which In trees from 12 to 
18 inches In diameter are from .*15 to (M) years. Occasional large trees are esti- 
mated to be from 125 to 150 years old. Further study of Its longevity Is 
required. 

KANGK. 

New BniDRwick to southorn Florida and w<«st to enstorn Dakota, Nobraska, Kansaa, 
Indian Territory, soutlMTii Arizona, soutliorn and central California, and nouth Info 
Mexico. 

California. — Western foothills of Sierras, San .Toaqiiin and Sacramento valleys, north 
to eastern foothills of coast ranges in t'ohisa County, and south throufsh southern cross 
ranges. 
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Tbe detailed raoge of tbls species cast of tbe PaclQc region will be given In a 
future publication. 




Fin. 85.— Soil 



On liordiTB of b 
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Almond Tillow. 
Salix amvgdatoides Andereson. 

DISTINQDISHINO CHARACTERISTICS. 

This wfllow, nlao called " pench willow" (from a resemblance aj( Its leavea 
to those of the peach), produces one straight, or sometimes leaning, tnmk. 




Fm. ST,— Rolfr omngilaloMfi: 



(Very rarely ReveriU oluntered stems.) Its upright brandies are peculiarly 
fitralgbl. fonnlng n rather compact, lound liead. Ordinarily It U from 20 to 30 
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feet high and from 8 to 12 inches In diameter; occasionally from 40 to 50 feet 
high, and from IG to 18 inches in diameter. Bark, very pale reddish brown, 
about half an inch thick, rather deeply furrowed, the wide ridges thick-scaled 
and connected by narrower ones. The straight, slender, shiny, red to orange- 
brown twigs are tough and can not readily be broken off where they Join a 
branch. On their upi)er sides the thin leaves (fig. 87) are shiny, light yellow- 
green; on their under surfaces, very pale or whitish, but smooth; the minute 
teeth on the Iwrders have gland-like points. The prominent mid-veins and 
their branches are conspicuously light to dark yellow. Wood, pale yellow- 
brown, light in weight, soft, brittle, and fine-grained. It has no economic value 
or commercial uses. Very probably this species, not yet tested under cultiva- 
tion, will prove to be a good basket willow. The straight, slender annual shoots 
are tough and resemble in character and appearance the true almond willow 
{Salix amygdaUna), which furnishes a standard basket rod. 

LoNOEviTY. — Little is known of the age limits. The tree grows rapidly in 
diameter during 25 to 30 years. Trees from 7 to 10 inches in diameter are 
from 20 to 35 years old. Probably attains maturity in from 40 to 50 years. 

RANGE. . 

Quebec (near Montreal) and New York (Cayuga County) to the upper Saskatchewan; 
southward to Ohio and Missouri, and westward in the Plains region to the Rocky Moun- 
tains, where it ranges from Houthwestern Texas to Oregon, Washington, British Columbia. 

OCCURRENCE. 

Borders of perpetual and intermittent streams, in rocky or gravelly soil. Climatic con- 
ditions, silvical characteristics, etc.. undetermined. 

Smooth Willow. 
Salix hrvigata Bebb. 

DISTINGUISHING CHARACTERISTICS. 

For want of a distinctive current common name " smooth willow " Is here 
coined from the technical name. Smooth willow Is known in its range only as 
** black willow,** from the roughly furrowed, very dark reddish brown bark, the 
ridges of which are firm, narrow and connected by still narrower lateral ones; 
bark of tlie large dark brown limbs is also seamed. Commonly with one straight 
stem from 15 to 25 feet high (the clear portion short) and from 6 to 10 inches 
in diameter ; sometimes 30 or 35 feet high and a foot in diameter — rarely larger. 
The slim branches form a somewhat irregular, broad, round-topped crown. Full 
grown twigs are very slender, smooth, and clear reddish yellow to reddish 
brown. The distinctly deep bluish green leaves (fig. 88) « are smooth through- 
out, shiny on their upper surface and whitish beneath, about 3i to 6i inches 
long (sometimes li inches wide) and with conspicuous yellow mid- veins, 
branches of which are clearly seen on the top side of the leaf — less evident 
beneath. licaf stems, wide, channeled, very minutely and sparingly hairy. 

Wood, pale reddish brown. Not used for conmiercial purposes. 

• Variety Salix Icevigata auguatifolia Bebb is a form with narrow scythe-shaped leaves 
with rounded bases ; while the variety 8. l€pvigata congeata was distinguished by the 
same author by its short dense flower clusters and the spherical, cone-shaped, very short- 
stemmed seed capsules. 
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LoNoEi'iTV. — At;e lluiit undeferuined. tiruws rnpldly lu lielgbt uad diameter 
during flrst 25 ypnrH aud o[i]»eur8 to be ebort-llved. Troes from 10 to 14 Incbeti 
In diameter iire from 28 lu 40 ycurit old. 
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OCCURRENCE. 

Confined to wet borders of mountain nnd lower streams, in gravel and sand. Forms 
clumps and patches, often mixed with Bigek)w willow and white alder. Climatic and 
other requirements undetermined. 

Western Black Willow. 
<S'fl/i> lamamlra Bent ham. 

DISTINGI'ISHINCJ CHARACTERISTICS. 

Western black willow, lilce the preceding species, is known throughout its 
range simply as '* black willow," on account of the color of its bark. The 
bark is distinctly cut by cross-seams into flat plates longer than they are wide. 
The form of its leaves and twigs affords the principal means of distinction. 
Ordinarily It is 25 or .'^0 feet high and from 14 to 20 inches In diameter; some- 
times from 40 to 50 feet high and from 24 to 30 inches through ; in some parts 
of its range, often a bushy tree under 10 feet high. The clear trunk, rarely 
straight, is short, and the long, straight limbs grow upright, producing an open, 
unsymmetrical crown. The mature twigs are rather large, and clear reddish 
yellow to brown. The leaves (fig. 80), deep yellow green at maturity and 
about 4^ to 5 inches lotig, are shiny on their upper surface, whitish beneath, 
the large mid-veins reddish yellow and the leaf stems, with two or more black- 
ish spots (glands) at their juncture with the leaf blade, smooth or slightly 
and minutely hairy. As a rule the largest leaves are produced at the ends 
of the branches, ai)i)areutly on account of the more vigorous growth there. 

RANGE. 

California (west of the Sierra Nevada) : western Oregon, Washington, and Bouthem 
British Columbia (Sellciric Mountains) at middle elevations. 

OCCURRENCE. 

Borders of streams, water-holes, and lakes, in damp, gravelly, and sandy soil. Scat- 
tered in small groups and singly ; sometimes with red and white alders, black and 
Fremont cottonwoods, and California sycamore. Climatic and other requirements unde- 
termined. 

A well-marked variety of this willow is the Lyall willow {Salix lasiandra 
lyalliio Sargent), often from 20 to 30 inches in diameter; common on streams 
of western Oregon and Washington. Its leaves (fig. 90) are sometimes 10 or 12 
inches long, and distinctly white beneatli, while the leaf stems have more 
glands than those of the Western black willow. Another less distinct form is 
Salix lasiandra caudaia (Nutt.) Sudworth, which has smaller, more leathery 
leaves than the si)ecies; they are also often scythe-shaped, tapering at the 
base, and green throughout. 

Salix iQsianilra lyallii occurs in western Oregon, Washington, and southern British 
Columbia at middle elevations. It grows on borders and bottoms of lowland streams and 
of those on lower mountain slopes, in moist, loamy sand and gravel or humous, rocky, and 
gravelly soils of higher sites. Forms clusters in open pure stretches and patches, or 
is scattered singly at higher levels among other inhabitants of stream banks. Appears 
indidferent to altitude, but abundant soil moisture is a requisite. 

Climatic Conoitions similar to those of red alder. 

ToLEBANCK.- -Endures considerable shade — probably one of the most tolerant of willows. 

Repbodcction. — Abundant seeder : seedlings rather scattered, but frequent. 



" Described in 1842 by Nuttall us Salix speciosa, from its large handsome leaves ; a 
name which, unknown to that author, was unfortunately already assigned to another 
willow. 
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Wood ot Salir lasiandra iind Its Tiirletli>H is jinle brown iind eapeolally brittle. 

It le probable that the annuul shoots of tills willow, partlculnrly of Its variety 
Ivallti, would, with training, prove to be good basket rods. They are worthy 
of trial in moist, sandy river bottoms. 
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llialUi, thrre-fourtliH natural Kite. 
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Ztmglwt 'Willow. 
Salix fittvlatais Nuttall. 



DISTINGUISHINQ CHAHACTERISTUS, 

Longleiif willow is ono of the moat distinct of our tree wllloww; It can readily 
be recognized by its long, very narrow leavcH. Because It formn dense tblcketa 




rlvor Knnii-hnts, usually lonj; liefore any otber willow secures a footing tlierc. 
J widely kuowa an " saud-bur willow." Tbe more upiiroprlute «.■■ 
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clioKt»ii hero Is ilori>o(l from the twliiiical name »Sf///> Inn gi folia, which was uwhI 
for it until it was found to ha antedated l)y H. fluviatilia. 

A slender tree under 25 feet in height, witli a narrow* compact crown of short, 
slim, nearly upright branches ; sometimes from 40 to 50 feet high and from 18 to 20 
inches In diameter. A large part of the trunk is clear of branches. Over nmch 
of its range It is only a reed-like shrub growing In very dense thickets G or 8 
feet high. The closely scaly bark is very thin (usually less than one-fourth of 
an inch thick), and dark grayish brown, with a faint reddish tinge; smooth on 
small stems. Mature leaves (fig. 01) are pale yellowish-green, the under surface 
lighter than the ui)i>er, smooth on both surfaces, and from about 3 to 5 inches 
hmg. A variety of this species, /S*(i/i> fluvUitiliH argyrophylla (Nutt.) Sargent, is 
distinguished by the dense coating of silky hairs on its leaves and seed capsules; 
while anoth(»r form, S, fiuriatilis cjrigmi (Nutt.) Sarg., is characterizeil by its 
very narrow leaves, IJ to 2f inches long by one-fourth to one-third of an inch 
bnmd. Both of these varieties range from northern California through tlie 
Southwest to Texas. 

Wood, imle reddish brown, light, firm, and rather elastic. It is of no economic 
value. 

The longleaf willow is one^of the most useful of its kind for retaining moist 
sand bars and the erodable banks of streams which flow through rich lx)ttoms. 
It forms the denst»st of pun? thickets, and i»ropagates itself largely by shoots 
from a mass of running roots, as well as by its seed, quickly occupying every 
available strip of moist sand. 

Ix>N(iEviTY. — Not fully determined. Stems from 2 to 3 Inches in diameter are 
from to 14 years old. 

RAN(JK. 

Qupboo (Lnko St, .John and iRlnnd of Orlonnsi and Houthward through wcBtcin Now 
England to the Potomac Uiver : northwestward to the Arctic Circle (valley of Mackenzie 
IClver) and Hritlsh Columbia and rallfornia ; southward In the Mississippi Uiver basin 
to northern Mexico and Lower California. 

OCCURRKNCK. 

Sand bars bordering lowland streams, ponds, and lakes, in moist or wet sand and 
gravel, overlaid with silt, which this willow's dense reed-like stems retain. Forms exten- 
sive pure thIcketK and patches, In which cottonwood Is sometimes mingled. 

Climatic Conditions. — Similar to those of aspen at lower levels. 

ToLKKAN(K.--Very Intolerant of shade. 

REPKoDrcTioN. — Kxceedingly prolific seeder. Crowded masses of seedlings the first 
tree growth to hold wet bars and muddy shores. Strikingly even-aged stands character- 
istic of reproduction. 

Silverleaf Willow. 

*S'rt//j- sesHili folia Nuttall. 
DISTINCJUISHING CHARACTERISTICS. 

Si her leaf willow is generally known only by tlie name of " willow." In gen- 
eral appearance, and hi lh(» form of its leaves, it closely resembles longleaf wil- 
low, particularly the variety argyrophylla. It is sometimes 20 or 25 feet high 
and from 8 to 10 inchw through,- but usually it is a slender shrub from to 10 
f(H»t high. The grayish-brown bark of larger trunks is from one-third to one- 
half an inch thick, with irregular shallow seams. Mature leaves (fig. 02), about 
2 to 4^ inclies long by about one-fourth to one-third of an inch wide, sometimes 
narrower, are light pea-green, smooth or minutely hairy on the upper side, and 
with white, silky hairs beneath. Midveins of the leaves, lemon yellow, and the 
short thick stems minutely hairy. 

The distinctive characters of this willow are not fully worked out. Many 
forms of it so closely resemble S, fluviatilis argprophylla, with which it may 
occur, that they can 1m* distinguished only with great difficulty. Further careful 
field study is required for both. 
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Woiiil, [Mile rccMlfb bniwrii. Not n««l coumierclally. 

I^KoEviTY. — Not folly determined. Stems trom G to )» liiclu-it In dliimeter o 
H to 37 yenn* old. 




anil niuJHt doprrafllc 
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Mackensls Willow. 
Kalir runlaUi iiuwl-fnxiriuia Himkor. 
l>18TINClt*lSiriN<! c;HAR.V«TEI(r.HTirS. 

Jlackeniie willow Ix n little-known upet'i^s. prolinbly not now dlntlnsnlnlietl by 
Inynieii. Slender, 8tralgbt, from 15 to 18 feet lilfih and from 3 to 5 lncben In 




. b, tu'i'il pad. I'ntari^. 



(Iliiiiieter. with tbln, Hntiioth. unbroken tmrk of nn nuliy ftriiy color, nml ii nitrrow, 
ratber cotuimit crown of tbln brancbeH wliUh kt'W npwiinl. Mature Iwliw ot 
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the year are rather sleuder, but stiff In api)earance» shiny yellow, later becoming 
greenish. Mature leaves (fig. 03), from IJ to 3i Inches long, are deep yellow- 
green (paler beneath), smooth on both surfaces; the somewhat scythe-shai)ed 
form of the leaves is a notable character. MIdveins and stems of the leaves 
arc yellow. Wood, reddish brown, light, soft, and brittle. 

liONCEviTY. — Not fully determined. Stems from 3 to 5 inches through are 
from 13 to 22 years old. 

RANGE. 

Great Slave Lake and southward (throuKh region nionff eastern base (if Rocky Moun- 
tains) to northern Idaho and (California ( I.ake County). 

OCCl'KRKNCK. 

Borders of mountain streams In rocky and gravelly soil. (Mlmatic and other re<iulre- 
ments undetermined. 

White Willow. 
N(i/i> 1asiol<pi.H « HtMitham. 

DISTINfllMSHINCJ CHARACTERISTICS. 

The white willow, so called on account of the smooth ashy gray bark (with 
brownish tinge) of j^oung trunks and limbs of older trees, varies In size from a 
cluster of lt»w shoots (at high elevations) to a tree from ir> to 25 feet in height 
(at low elevations) w^lth a diameter of from to 10 inches. Very exceptionally 
It Is from 30 to 40 feet high and a foot or more In diameter. The si nn branches 
trend upward strongly in a rather narrow, irregular open crown. Bark of 
larger trunks is less than one-half an inch thick, siiallowly seamed, the wld<* 
ridges. connectiHl here and there by smaller lateral ridges; indistinctly dark 
brown or blackish with occasional grayish areas on tiie Hat ridges. Maturr 
twigs of the season, rather tiiick, lK»ar numerous leaves jin<l are <l(H»p red-brown, 
tingtMl with yellow toward their extremities, wiiere tliey are very minutely 
downy, but smooth lower down. Mature leaves (tig. J)4). from 2i to ab<mt r»^ 
inches long, are somewhat thick and leathery, witli yt^Ilow stems and midveins. 
dark yeliow-green and smooth on tlieir top sides, conspicuously silver-white 
beneath, where the midveins and termfiial leaves are minutely liairy. Wood : 
Very little of the pale brown heartwo(Ml is formed, tlie main bulk of the trunk 
being sapwood. Not used commercially, but in tlie snutiiern range at a low 
altitude, where fuel timl)er is scarce, it is locally us(m1 foi' fuel. 

Ix)NOEViTY. — Not fully fletermined. Stems from 5 to I) inches in diameter 
are from 12 to 22 years old. 

RANGE. 

Northern California (Klamath River) and southward throuj?h the western part of the 
State to Lower California and southern Arizona (TauntM-s Canyon on Iltiachuca Moun- 
tains, and White Uivor Canyon on Chiricahua Mountains). 

«» Tliere Is doul)t, which can not \>e cleared up at i)rosent. as to whether tlila name is 
older than Salix biof'htvii Torrey. supposwl to have heen puhlishcd in lsr)<> or January, 
lHr»7, wlille N. lasiolrpia Hentham appeared in Fehruary. IsriT. Torrey, however, cites 
other species of Sallx descrll)ed and pul)Iished hy IJentliam with his N. lofiiolcpLH. and 
this se<'ma to show couclusively that the hitter's nanu' was actually puhlished lM?fore 
Torrcy's S. hinilorii, notwithstanding the inititid earlier date of the document containing 
Tturev's name of this willow. 
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Borders of lowland atreama and adjnccot tiattoms (as a tree), and lower mountain 
•lopes tn sprlnK; places and on streams (shrubby), In moist sandy and graTelly solL 
Scattered and In amall groups wtth Celiromta aycamore and white ildor. 

Climatic (^nditions. — Similar to those of white aider. 




Via. Bi. — HalU 
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Nuttall Willow. 

aatij- Hutlallii Siirin-iit. 

1H8TINGUI9HIN0 CHAR.\CTERI8TirS. 

Nuttall willow, Hu called here for tbe xake of a diMttuctivc 
lunlnly known ns " black willow," onil to some extent, Ue^-Jiusc of its blEli iiioun- 




hilii liiililtflt, 



iiiili. :inil whpii 
;i1 i-ltisi\ long, 
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dome-like crown ; the clear trunk Is veiy Rhort, even in dense stands. Its usual 
height is from 20 to 25 feet, and its smooth, thin-harked, dark ashy brown trunks 
are from G to 8 inches in dijimeter. Bark on the bases of large trunks Is irregu- 
larly broken into wide ridges and is blackish brown, with a faint tinge of red. 
The red tinge is evident also on smoother parts of the trunk. Twigs of one or 
two season's growth are thick, clear reddish yellow, becoming a deep mahogany 
brown with age. The form and texture of the mature leaves (fig. 05) serve 
generally to distinguish this willow from others associated with It. They are 
thin, somewhat shiny, smooth, and deep yellow-green on the top sides, pale or 
whitish beneath (sometimes very minutely hairy), about 2 to 5 inches long, 
margins slightly curled toward the under surface, and the prominent yellow 
midveins, as well as the stems, finely hairy. The Pacific coast form of this 
willow distinguished as Salix nuttallii hrtwhyHtachys (Benth.) Sargent, is gener- 
ally a larger tree than that occurring farther eastward, being from 40 to 50 feet 
in height and from 12 to 18 inches in diameter. It has a longer clear trunk, 
which is more commonly ashy gray, with whitish areas, and Irregularly seamed ; 
the bark when broken shows clear red-brown. I^he general appearance of the 
trees and their foliage is, however, essentially the same; the female flower 
clusters only are shorter in the variety and frequently strongly curved. The 
coast tree is here considered only as a geographic form, inseparable, for the 
forester's purposes, from the tyi>e growing farther inland. Wood (of the inland 
tree), pale reddish brown and of somewhat lighter weight than that of ttie 
coast tree, which is of a slightly more reddish color. The wood has no com- 
mercial or domestic value, for it grows where there are many other superior 
woods. 

LoNGEvrTY. — Not fully determined. Trees from 8 to 14 inches In diameter are 
from 25 to 48 years old. 

RANGE. 

From gouthern Asslntbola and British Columbtn (Columbia River near Donald), Wash- 
InKtoD, and Oregon southward In the Uockies to northern New Mexico and Arizona (San 
Francisco Mountain) ; (California (Sierras and coast ranges to the Sun Bernardino 
Mountains). 

OCCrRRENCE. 

Headwaters and upper courses of hifch mountain streams ; moist benches, depressions, 
and f^entle slopes with damp, humous, rocky or gravelly soil ; abundant soil moisture and 
w^ell-dralned situation essential. Occurs singly and In small groups, often with red 
alder and broadloaf maple. 

Climatic (Conditions. — Similar to those of red and mountain alders. 

ToLRRANCE. — Enduros considerable shade. 

Rrproduction. — Moderately abundant seeder. Seedlings frequent, but usually much 
scattered. 

Broadleaf Willow. 
*S*<i/ij* a tn pit folia Coville. 

DISTINGUISHING CHARACTERISTICS. 

Broadleaf willow is a new and as yet little known willow discovered in 1809. 
The trommon name is coined from the technical name, which refers to a (X)nspic- 
uous characteristic. Ix)cally, the species is called " willow " only. As now 
known it is a shruhhy tree from 20 to 25 feet high and from 8 to 12 inches in 
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Hook«r Willow. 
Ballx hookerUina Bnrratt In Hooker." 

DISTINGUISH INO CIIARACTKRISTICS. 

The Hooker wUlon' ie not known lij' tills Dniue In its native liiibltat, but simply 




FOREST TREES OF THE PACIFIC SLOPE. 238 

to 18 feet high and from G to 10 Inches in diameter ; rarely Ringle trees are 25 or 
30 feet high. The thin, scaly bark is pale reddish-brown, and Indistinctly and 
irregularly seamed* Mature twigs of the season are densely coated with whit- 
ish woolly hairs, a thinner covering of which remains during another year, 
showing the clear red-brown bark beneath. Mature leaves (fig. 98), 3 to 6 
inches long, clear, rather shiny, yellowish green and usually smooth on their 
top sides, except along the midvelns, which are hairy; sometimes entirely cov- 
ered with a hairy coat, which is always present on young leaves. The under sur- 
face of the leaves has whitish, dense wool or minute, close hairs, particularly on 
the large midveins and their branches. 

Wood: A large proportion of the stem is heartwood, which is pale reddish- 
brown. Not used commercially. 

Longevity. — Not fully determined. Stems from 4 to 7 inches in diameter are 
from 18 to 35 years old. 

BANUE. 

Vancouver Island to soutliem Oregon — coast region. 

OCCURRENCE. 

Commonly near tide-wnter streams, sloughs, ponds, and salt marshes, but also aliout 
other wet places, In sandy, gravelly, or muclcy soil ; sometimes in dryish situations. Scat- 
tered singly and In groups. 

Climatic Conditions. — Similar to those of Sitka spruce. 

Tolerance. — Undetermined, but appears little tolerant of shade. 

Reproduction. — Abundant seeder. Young plants are frequent, esiteclally in sand and 
muck. 

Silky Willow. 
trails HitvhvtusiH Sanson in Bongard. 

I)18TINGUI8HIN(i CHARACTERISTICS. 

Silky willow ordinarily has slender shrubby stems from 8 to 12 feet high. 
As a tree (rarely over 20 or 25 feet in height), it is greatly branched, with a 
crooked or variously bowed or leaning trunk from 8 to 10 inches in diameter. 
The thin, scaly bark is faintly reddish-brown. Mature twigs of the year are 
deep reddish-yellow to reddish-brown, minutely hairy; a season later they 
become nearly or quite smooth, but occasionally with a whitish coating. The 
leaves (figs. 99, 100), from 3 to 5 inches long, are clearly distinguished by their 
dense covering of shiny, white, silky hairs on their under surfaces, while on 
their top sides they are very deep grass-green, smooth, and shiny. The mid- 
veins, as well as the thick leaf-stems, are hairy. 

Wood : Tlie lieartw(K)(l, pale cherry red, forms only a small proiJortion of the 
stem. Not used commercial ly. 

Longevity. — Not fully determinetl. Trees from 5 to 9 inches in diameter are 
from Itj to 30 years old. 

BANltE. 

Alaska (Cook Inlet and Kodiak Island t to southoni California (Santa Barbara — coast 
rofilon — and up to hlKh«>r timber belt in mountains) and east to Blue Mountains, Oregon. 

Ol'CURRENCE. 
Borders of streams, meadows, and moist depressions ; often in rich, mucky soli. 

it to be cited as Barratt's species, since no author would deliberately name a »f 
honor of himself, necessitating the citation of a patronymic from his name, and 1 
also aa its author, side by side. 
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FelUest Willow. 

8aUx alaxcnsU (Anderss.) ruvlllf. 
DI8TINCUIBHIN« CIIARACTBRJSTICS. 

Feltleaf willow, so called on account of the felt-llkc, woolly cuvering of Its 
n for over tlilrty years as a low sbrub. It was only about 




pU'ljf .v.'iiivs jigo tliiit it wjiH fiiiitiil to iK-couLe a tree from Ifl to IT. feet higb and 
from 4 to !i inches fn dlnmeter hi jirotecled BltMnU-jus. Little is jet known of 
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Its habtt when of tree kIxp. niiil untiling or tlic cbiiriiclt-r imil )i|ii)enrniii'e of the 
bark and wood. ooiKreruliig wblcb furlhi>r study Is renuinnl. Tlie yoiirllni; 
twigs are tblck nud deusely covered with white halra (Hg. 101) ; Inter the twigs 




[lO ala-ienflt. 



loHP thifl covering, and the somewhat alilny, dark purple bark l>pnoafh Is 
t-xposed. Miituri' leaves (flg. 102). yellowlsb-green, arc rendered unique br 
lieing densely <*ated with pure white, Hhiny hairs on tlwir under Murfaces, 
15188-08 16 
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smooth, and slightly wrhikled by the depression of the veins on their upper sides. 
The wide niidvein is yellow. They vary in length from about 2i to 4 inches, 
and in width from 1 to li inches. The hairy seed capsules are borne in a pecu- 
liarly dense, cylindrical cluster, from 4 to 5 inches long, while the top of the 
capsules ends in a minutely double-forkini, thread-like tip (fig. 101). 

BANGE. 

Coast of Alaska, from Alexander Archipelago to Cape Llsboiirne, and eastward to the 
valley of the Mackenzie River and to the shores of Coronation Gujf. 

OCCURRENCE. 

Little is known of its occurrence. Bay shores In newly deposited pravel (low shrub), 
and in gravel of older deposit (as a tree) among shrubs. Scattered, and sometimes with 
broadleaf willow. 

Climatic Conditio.ns. — l*robably similar to those of bhick cottonwood. 

POPTTLTJS. COTTONWOODS AND POPLABS. 

This large group includes th«» trt^es iK)i)Ularly known as aspens, poplars ^ or 
** popples," and cottonwocHls. Several of them are vei^j' large forest tre^s, with 
rough, deeply furrowed, grayish bark ("cottonwoods"), or with smooth bark, 
little broken, and whitish or ashy (aspens). In their habits, their reproduction, 
and, to some extent, their foliage, they are closely related to the willows, with 
which they are most often associated. The leaves grow singly at alternate 
ix>lnts on the branches, as In the willows. In outline, many of them are remotely 
triangular or egg-shaiie<l, sometimes lance-shaped — very closely resembling the 
pointed-leafed willows; the borders of the leaves either have small, hooked, 
blunt teeth or are entire (uncut). When mature, they are most often smooth 
on both surfaces, but occasional si)ecles have hairy or woolly leaves. The leaf 
stems of many si)ecies are flattened at right angles to the leaf blade, and this 
causes the leaves to tremble in the slighest breeze. The leaves, after turning 
yellow, fall from the trees in autumn, leaving prominent leaf scars which glye 
the twigs a knotty appearance. The scaly buds of many si>ecies are charaifter- 
ized by a covering of pungent, sticky resin, & which api)ears to have a protwtive 
use. Male and female flowers are each borne on separate '^ trees ; only the female 
trees produce see<l. Trees of the two sexes are unevenly distributed — fre- 
quently only one seed tree to many male or sterile trees ; sometimes they are 
very widely separated, "^riie flowers are fertilized by insects. With one or two 
exceptions (in female flowers), the flowers of each kind apiwar in long cylin- 
drical clusters, whicli hang down conspicuously from the basics of buds on twigs 
of the previous year's growth. The seed-bearing flowers develop bud-like cap- 
sules (arranged on a pendent, thread-like stem) which are usually mature* in 
early spring, befon* or by the time tlie leaves are full grown. Soon afterwards 
the capsules split oi)en b}' from 2 to 4 divisions and liberate tlieir minute, cot- 
tony seeds. Thes(» are provide<l with exceedingly flne, silky, white hairs, which 
render them very buoynnt, so that the wind may bear them many miles from the 
I)arent trees. Of all trees, this group, togetlier with tlie willows, is l)est 

«» Liriodcndron luUplfcra L., native of the lOast, more properly called tulip-tree, is often 
known as "poplar" or "yellow poplar." It Is a memljer of the magnolia family and in 
no way related to the true poplars. 

^ The so-onllod " lM»e glue," with which honoy hoes fasten tholr honey combs in hives 
or In the h(»llows of tn*es. is guthored by bees from the buds of the cottonwoods. When 
hard. It Is very strong. 

*■ Sometimes one tree may produce clusters of male and of female flowers, or even 
clusters combining both male and female flowers, but this Is exceptional. 
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<MluipixMl for effwlinj: a wide distribution of its ropreseiitativcw I).v seedinj;. 
Tlie liglitiiess and abundance of poplar seed doubtless aeeoinits for the ubicpil- 
tou8 presence of iK)i)lars wherever moist ground is available in all situations 
from sea level to nearly 10,000 feet elevation, but espt»eially in cold, far northern 
regions. 

The wood of the i)oplars is light, soft, and straight-grained. The grain Is 
conmionly fine, but is often coarse as a result of the rapid diameter growth 
characteristic of these tnH»s. Its color is from whitish to a light, sometimes 
yellowish, brown. The wood of most species is brittle, unstable, and indurable, 
but that of a number of them is nevertheless of great commercial value for 
lumlH»r and paiK»r pulp. Formerly iwplar wood had no economic importance, 
but is now rapidly coming into wider and wider usts both for pulpwood and to 
take the i)lace of other woods, the supply of which is decreasing. ** Yellow pop- 
lar" (tulip-tree), which some of the iwplars resemble in grain and in the ease 
with wlii(*h they can be worke<l, is one of the woods for which the poplars suiTi)ly 
substitutes. 

The i)oplai*s are imiwrtant to the forester esiXH'ially for maintaining tree 
growth on stream bottoms when* few other trees naturally grow. They produce 
a forest cover and useful timi)er in from twenty-five to fifty years, while, like the 
willows, the ease and ctmvenience with which they can be grown from root and 
branch cuttings and from cut stumi>s — even from stakes set in damp soil — 
renders artificial propagation particularly simple. They attain maturity in 
from 100 to 200 years, most of them within a century, and then begin to show 
signs of arresttMl growth, but on accoiuit of their great vitality and rei*ui)erative 
IK)wer some siK»cies may continue to grow for a much longer time, repairing 
broken trunks and other injuries to whicli their brittle stems are subject. 

Ten i)oplars <Mvur within the Tnitwl States and adjacent Canadian territory, 
an<l 4 of thest* inhabit the Pacilic region ; but 3 of the latter also extend far out- 
side the Pacific? region, to the north and east. 

The poplars are of very ancient origin. Uemains show that they existinl 
among the earliest tree forms of the Ix)wer Cretaceous periofl in (JriH^nland, and 
that many different siK»cies inhabited the central iwrtion of this continent in 
the same ejKK'h, and existed also in the Tertiary and Miocene iwriods in this 
coimtry and in Europe. 

Aspen. 

PifpuluH tnmuUtMvH Michaux. 

DlSTlNCilUSIIINli CHAIlcVCTERISTlCS. 

Aspen is the lx»st known and most extensively distributed of our trees. Its 
conspicuously whitish, smooth, straight trunks and small, trembling leaves dis- 
tinguish it from its associates. It is from 00 to 80 feet high and from 14 to 20 
inches in diameter, more commonly from 30 to 40 feet high and from 8 to 12 
inches through. In high exiHJseil places it is small, with bent or almost pros- 
trate stems; elsewhere the trunks are straight, unbranched, except near the 
summit, and of an apparently uniform diameter for one-half or two-thirds of 
their length. The short, slender, irregularly bent limbs stand out straight from 
the stem in a narrow dome-like crown, which is long in open stands and short 
in dense growths, in which two-thirds of the stem may be clear of branches. 
The hard, firm bark Is little broken except near the gniund. Near the 
it is broken and blackish, and, on large tnmks, is nearly 2 inches thiol 
up it is thinner. Freiiuent black, rounded protuberances and curved, 
marks characterize the trunks. 
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The «)lor of the hark, wliich Is iireTnllingly wliitlsh, is Boinetinies varied with 
very pnle green or yellowiah arena. The leiiTee (fige. 103 to 105) are Bmootb 
OQ both Burfncee ut miiturlty, oonieMrLnt abliiy. imd ileop ypllow-Rreen above and 
much puler benenth. Leaf atenia, yellow nud flattened near the leaf blade, vary 
In length from about H to nearly 3 Inchea. In autumn the leaves bccoiue n 
clear lemon -ye How. Mature twigs are auiooth, ahlny, clear reddish brown, with 
similarly colored thinly realnous buds. 

Wood : Silvery white sapwood forms a hirge proportion of the stem : tbe small 
core of heartwood Is imle hrown. The wood, rather fliie-gralned, Is Ilglit, exceed- 
ingly soft, brittle, not durable in contact with the ground. Owing to its phys- 




ical fitness mid the white <-<>lor of Its wcmhI it In iiiucli in demand in Hie Kast 
for iminT iiiilt>. Willie Its frectlimi from mliir hiis made it very uscfui in its west- 
eni ningi' for frnll-trnx iMiarils. Into wiilcii hiritc cimiiititics of lin'-liiiiitl trees 
are nit. Orcen tImlK-r Is not used for the latter imriwsc because It niiriis and 

Ijo.nuevitv. — Nut fully detcrinined. I'^vidcutly a HEmrl-liveil trii'. Trees from 
10 to 14 inciies in di.'iiiieter are from 121 to JMl years old. 
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DortbeaRtcrn MlBnourl, norlliwpBtern NebniBko, nail tliroujihout WM( 
DDrlhern New Mexico and Arlzoon nnd cenlral CnlKornin ; Lo 
Ban I'edro Uar[lr| and Mvxico imoualalna of Chlbnabua). 

AlAHBA.^Norlb in Vukan Volley to latitude of Arctic Circle on aouth bIdpcb 
RDdicott Mountains, west probably nearly lo Bering Sen and south to inland aide I'm 
CoBBt flange, and to Itn aeaward tide at Conk Inlet, and poaslUly at head of l.ynn Cai 
Noted near Intirnullnniil boiindiiry In Yukon Valley, north aide Viikon iHialn from V 
Yukon to [teerlDR (BerlOR Sea). Cbaodler lUvcr, Koyukuk Itlver, Kndlcott Mounte 
up to tl.lMIll feet. 10 mlleM Iwlow Walker I.iike at bead o( Koliuk Itlver, linll Klver 
•i,!UM feet. Allen, upper Kuskokwlm, Malanuska, HuHhltna rivers, a 




PlO. 104. — ropHlM tremi 

and TChlte rivers up to nlxnit :t,riOO feet : Lake Clark nnd near NoghelinK V 

of Alaska penlnaulii, on Cook Inlet at Tyonek, nnd on west slope and plateau of KensI 

Mountains: also reported at bead Lynn Canal from Skagway to Glacier. 

Yi'KO-( JND Britihii (?uli:ub[1. — West to Inland alopea Pacific Coast Itan^. Noted 
on Klondike. »tewnrl, McQuenllon. and opper I-elly rivers, ninut I>eaBe Lake, Llard 
River between Deaxe and Franela rlvera, eastern aide Caaslar Range, upper Stlkine 
River and Skeena River above 100 miles from moutb. 

Wasiiinoton. — Whole State but not common ; west of Cascades from sea Isral *" 
4,000 feet, and eaat of CascBdeB from l.r.OO to 4,S0n feet Noted West Waa)> 
National Forest Kenernlly above S.OOO feet : lorally on Slale Creek and other till 
of iSkaglt River, 10 mllea beiow Ventura, alwve Newby'a ; In Fjist Wnsblngtoo S 
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Forest BeD«rallr I.IOO (o r.,1100 fwt ; VnMma division WanlilnBtnn Notional Forest gea- 
erally at l.OOO to 3,!>no teet : Mount Kalnler Niitlonni Forest Renprnlly at 2.S00 to 0,800 
t<«I: Dotal locally on Nalches River nenr moulh Nile Treek, Mount Adams, ciiiitods 
Yakima KlTet, Umptaoum Creeh. and Columbia River between I'rlest Haplda and Sen- 
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man (Whitman County), and In Wenaha National Forest at 3,000 to 0,000 or 7,000 
feet. 

Obeoon. — Whole State but not common. Noted on Columbia Klver (northeastern 
Wasco County), Blue Mountains, Cascade (north) National Forest, west shore upper 
Klamath Lake, Spraguc River basin (T. .35 S., Rs. 11 and 12 E ; T. .37 S., R. Hi E.), 
Swan Lake Valley, Goose Lake National Forest, and Steins Mountain (southern Harney 
County). 

California. — Northern part and in Sierras south on both sides to Kern River (Kern 
County), at the north at 5,000 tb 8.000 feet and at the south at 6,000 to 10,000 feet. 
Noted In Modoc and Warner Mountains National Forests, at upper end Davis Creek at 
G.lOO feet. Trinity Mountains at head Canyon Creek, not known on Mount Shasta ; 
northern Sierras 7.000 to 8,800 feet, Middle Fork Feather River, about Sierra Valley 
above 0,500 feet, Lake Tahoe, 5,000 to 6,500 feet; Stanislaus National Forest general 
at 5,000 to 8,500 feet, locally noted south side of Mount Reba. Illshland Creek. Rattle- 
snake Cre«k, Middle Fork Stanislaus at Mono Road crossing, head North Fork Moke- 
iumne Ulvcr, 10 miles north of (iardner IJ miles west of Woods at 0.000 feot (timber- 
line) (Alpine County) ; Yosemite National Park at i^pen Valley and elsewhere at 
5.500 and C.OOO feet; Parker Creek near Yosemite Park line (Mono County) (T. 1 S., 
R. 20 E., sec. 18) at 7,800 feet; Sierra National Forest locally noted South Fork San 
Joaquin at 8.000 to 0,000 feet. Mono Creek up to head. Sliver and Fish creeks (tribu- 
taries to South Fork San Joaquin), North Fork Kings River to head, Dougherty Creek 
(tributary Middle Fork Kings River) near Meadow, South Fork Kings River to head 
and its tributaries, Bubbs Creek (up to 10,.'>00 feet) and Copper Creek (up to 0,000 
feet). Crown Creek, East Fork Kaweah up to 1 mile below Farewell Gap and on its 
tributary Soda Canyon at Mineral King, and In Giant Forest at 6,500 feet. Kern River 
Canyon at 9.700 feet. 

Ix>wER Califobnia. — PlatcBu of Mount San Pedro Martir above 8,000 feet a few 
localities. 

The wistorn range of this siieeies will be given in a fntiire jniblicatlon. 

OCCUBBENCE. 

Alaska. — On streams (drier parts), up valley slopes; protected gulches (Cook Inlet) ; 
rolling land and steep hillsides (interior) ; often preferring south exposures. 

West Canada. — Usually on streams, low-lying land ; also on moderately high situa- 
tions — sometimes characteristic of dry, grassy hillsides (somewhat stunted) ; on all 
slopes, but most abundant on south exposures. 

Washington, Oregon, California. — Prefers stream bottoms, benches, moist slopes; 
less abundant and smaller on dry hillsides. In Blue Mountains (Oregon), occasional 
^^roups In oi>en spaces on high ridges. Forms part of undergrowth in yellow pine 
forest on cast slope of Cascades — nowhere abundant In south Oregon, as a small part 
of stand, and much scattered; in thickets about springs, occasionally over large areas 
of semlarid land. In north California (Sierras) In thickets, stunted, and at elevation 
of red tir, lodgepolc pine, on borders of mountain meadows, moist slopes ; southward In 
very high, rocky, moist canyons. Throughout range best growth is on moist, porous, 
well-drained humous soils. Grow^s in nearly all soils not too wet, but relatively small 
or stunted on poorer and drier soils. 

In Pacific region generally forms pure stands only over very small or limited areas ; 
to the east it occurs in targe pure forests as well as extensively in mixture. In Alaska, 
commonly with balm-of-GlIead, birch, white spruce, alders, and willows (stream banks) ; 
occasionally also with lodgepole pine, Sitka spruce, black spruce, alpine flr, tamarack, 
birch, and black Cottonwood on limited areas. On Kenai Peninsula, In forests of white 
spruce, with black hemlock, balm-of-Gllead, and birches ; aliout Cook Inlet, sparingly In 
birch forest with small numbers of white spruce and balm-of-Gilead, mainly with latter. 
At Skagway, abundant with balm-of-Gilead on river bottoms over extensive areas adjacent 
to Sitka spruce, lodgepole pine, and alpine fir. On the lower Yukon, with birch and balm- 
of-Gilead on hills. South slopes of Rockies north of the Yukon carry a little aspen with 
white spruce and birch. In west Canada with balm-of-Gllead, black cottonwood (flats and 
lower slopes), birch, alders, and willows (streams), lodgepole pine (dryish terraces), and 
white spruce (slopes and ridges), Engelmann spruce, and black spruce. Grows with white 
and Engelmann spruces and with lodgepole pine singly, but mainly in groups, which fill 
burned or logged areas in coniferous forest. Usually subordinate in main stands of lodge- 
pole pine. On margins of swamps, lakes, and sluggish stream banks with tamarack and 
with black spruce. Not abundant in Washington or Oregon, rarely occurring except singly 
and in small thickets, mixed especially with Douglas flr, and western yellow and lodgepole 
pines. On Mount Rainier, near lower limit of Douglas fir; on east slope of Cascades, 
under Douglas flr and yellow pine from foothills nearly to summit ; with lodgepole pine on 
west shore of upper Klamath Lake (southern Oregon). In northern and middle Callfor 
nla. In moist places with lodgepole pine, alders, black cottonwood, «ltA 'w^A\o^%>^^^>^^ 
places (low or bushy) with mountain mahogany and olYiex cYinv^xT^X. 



244 FOREST TREES OP THE PACIFIC SLOPE. 

Climatic Conditions. — The exceedingly wide range from the Atlantic to the Pacific 
region and from low to very high elevations show^s adaptation to very varied climatic 
conditions, which, for the Pacific range, are essentially a combination of those already 
given for the many associates of aspen. 

Tolerance. — Very intolerant of shade throughout life. Its light foliage permits growth 
In crowded stands, under which there Is usually a more or less dense herbage. Mingled 
with shady conifers, intolerance of even side shade is quiclcly shown by long, clean 
stems and small narrow crowns In full light. 

llEriioDrcTioN. — An exceedingly prolific annual seeder. Seed of high germination but 
of traiiKicnt vltallly, usually germinating shortly after being shed. Extreme buoyance 
results in very wide dissemination by wind. Germination best and mainly In moist, 
exposed mineral or slightly humous soils. The fact that its numerous seeds are quickly 
and widely scattered over burned and other cleared lands accounts for Its being the 
first tree growth In many localities, where, however. It is often replaced or gradually 
crowded out by shade enduring associates. It is iierslstently present more as a result of 
extraordinarily prolific and constant reproduction than of i)ower to cope with its 
aggressive associates. ' 

' Balm-of -Oilead. 
Popuhis balsam if era Liniuous. 

DI8TINCJU1SIIIN(; CHARACTERISTICS. 

The bnlm-of-Oilead, "Imlsani poi)lnr,*' or *' tacamnbac," as it is also called, 
is distinguishable in general apiwarance by its lustrous, very dark green leaves, 
whi<*h, as they tremble and turn in the breeze, show glinting flashes of their pale 
gr(H»n and bright rusty brown under surfaces. Height. fi*oni 75 to 80, sometimes 
JK), feet and diameter from *iO to 40 inches ; very old trees are from 4 to feet 
through. Stem straight and clear of branches for from 30 to 40 or more feet; 
the large thick limbs, trending upward strongly, form a rather long» narrow, 
and irregularly oi>en crown. TIh» l)ark of large trunks is slightly reildish gray 
and has regular dec|) furrows and wide ridges, while that of the limbs and ytmng 
trtH's is brownish-gray, sometimes with a gn»onisb shade, and is smooth. Year- 
old twigs nvi} clear, sliiny re<l-brown. with coiis[)icu(msIy large, sticky buds 
(fig. KM)). End buds are abcmt an inch long and buds from the si<les of twigs 
arc from fivc-eigbtlis to thret^fourtlis of an inch long. The l)nd-scalcs are thickly 
coated with a yellowish, |)uiigently fragrant balsam, with which the young leaves 
are also covered. Mature leaves (fig. KM)) are thin, somewhat leathery, smooth. 
<lark shiny green on the ui)pcr surface, light green or often rust-colorcHl, and 
very veiny beneath; from 11^ to about 5 inches long and 2 to 3 inches bmad : 
leaf stems smooth, very slender, round, and from 12 to about 2 inches long.« 

Wood, of light weight, soft, ratlier tine-grained, pale brown; not distinguish- 
able in general ai)i)earance from that of other timber i)oi)lars. The large trunks 
give clear, wide lumber which is being more and more used for bo.x and cooi>er- 
age stock in i)lace of i)ine and other more valuable timbers, as well as for paiKT 
pull). Its commercial uses are likely to increase in the future. 

Lon(;evity. — Not fully determined. Trees from 14 to 17 inches in diameter 
are from 40 to 50 .veal's old. 

RANGE. 

Alaska to Hudson Ray and Newfoundland; southward to noi thorn Now p]ngland and 
northern New Yorl<. central Mlrliluan and Minnesota. Soiitii Dakota, northwestern 



"A well -markt^i variety is Poputufi bu1fi<nuifcra catnlican/i (Ait.) (Jray. a large tree 
wifh less upriKlit branches, more open (rrown, and with wide heart-shaped leaves, which 
are usually silvery whitish beneath, minutely hairy on their maririns. mid- and other 
veins, and on the leaf stems (lii;. 107). It has l>een loim cultivated for ornament in 
eastern United tStates and Canada, but nothing authentic is known of its native range. 
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Anaktuvak River valley (branch of Colvillc River), on Arctic watershed of Kndicott 
Mountains, here reaching its northmost limit (lat. 69'' 20') at 75 miles from coast. 
Abundant throughout Yukon River Valley bottoms and also on Hlopes. Extends, on 
south slopes of Endieott Range, to about 1,000 to 2,000 feet, on Koyukuk River to al>out 
a,000 feet, on White and Upper Tanana rivers to abont 3,r>00 feet, on lower Stewart 
River to about 2,500 feet ; on south slopes of Alaska Range, near Cook Inlet, to about 
1,200 feet, river bottoms on Chitlna River and In Skolai Mountains, on upper Sushltna 
and Copper rivers to somewhat higher elevations, Skwentna River to 2,500 feet, on 
north and west slopes of Alaska Range to 3,500 and 4,000 feet, valley of Kobuk River 
(western tributary of Arctic Ocean) to 1,000- feet 

Orboon. — Reported from eastern part, but definite records are wanting. 

Native range of Populus halsamifera candicans unknown, but the tree is cultivated 
and escaped from cultivation from New Brunswick to Georgia and west to Minnesota. 
It may possibly be met with In the Pacific region. 

The detailed range of this tree east of the Pacific region will be described in 
later bulletins. 

OC'CURRENCK. 

Alluvial stream bottoms, flats, borders of lakes and sw^amps in moist sandy and grav- 
elly soils, which are often rich and deep. Forms pure stands and Is more or less mixed 
with black and white spruces, birches, ald<^rs, and willows. 

Clim.\tic Conditions. — Characterized by humidity, heavy precipitation, very low tem- 
perature, short growing season, and long, severe winters. 

ToLKBANCE AND Repboduction. — Not determined. 

Black Cottonwood. 
PopulUH trif'hocarpa Torroy and Gray. 

DISTINOCISIIINO CHARACTERISTICS. 

Black Cottonwood, the largest of our poplars, under the best conditions for 
growth, is from 80 to 125 feet high and from 3 to 4 tvot in diameter; trees 
somewhat taller and from 5 to G feet through occur nmch less commonly, while 
over nmch of its range it is under 50 fei»t and from 12 to IS inches in diameter. 
The pale gray, deeply and regularly furrowed trunks are clear of branches for 
from 50 to 80 feet or more in the best grown trees, straight, or, often, with a 
long, slight bend. Smaller trees, grown imder less favorable c<mditions. have 
relatively long, clean trunks, except in the open. All have rather oi)en, short, 
wide crowns of thick upright branches. The furrows and ridges of the trunk 
bark, often nearly 2 inches thick, are distinctly and sharply defined. Young 
twigs are Indistinctly angled, later becoming round, shiny, and reddish yellow. 
The similarly colored buds, from five-eighths to three-fourths of an inch long, 
are often curved (as if bent) and covered with a fragrant, yellowish-brown gum, 
from which the tret* gets the name, "balsam cottonwood.** Mature leaves (figs. 
108, 109) are thick, leathery, and smooth; deep shiny green above, and silvery 
white or whitish beneath, with rusty art»as and veiny. Mldvelns and their 
branches, as well as the slender, round leaf-stems, sometimes very minutely 
hairy. In dying, the leaves become a dull yellowish-brown. Wood, soft, 
straight-grained, fine-grained In dense stands; dull grayish-brown. Large logs 
obtainable from the best grown trt»es give clear, wide Unnber and other mate- 
rials which are extensively used In the range of the si^ecles, esi)eclally for cooi>- 
erage stock. It Is likely to be even a mu<*h more lmix>rtant soft woo<l In the 
northwest Pacific region than It Is now, owing to the scarcity of other broad- 
leaf timber trees suitable for the siKK*laI purixises to which this wood c^ 
Ik* put 

rx>NGEViTY. — Not fully HetennlmKl. Prt)bably attains the greatest age ol 
of our native si)ecle8. Trunks from 2 to 3 feet In diameter are from 85 U 
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Tears old; one tree 4iH ini-liee Iti diainpter filiowed au age of 112 years. Tbe 
niwrli lareer tr««t — now very Inreely cut for lumber — would doubtless sbow 
ages of 150 or 175 years. 
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Wkstern (^anada. — Not known to, but probably does, extend southward In interior 
British Columbia, and possibly also on seaward side of coast mountains ; unknown on 
Queen Charlotte Islands. 

Vancouver Ihland. — Noted on Pan .Tuan River (southwest coast.) In lower Fraser 
River Valley up to Yale, and In Columbia River Valley at Donald, and westward In low 
valleys of 8elk4rks to Kamloops Valley, here ascendln;; to about 7,000 feet elevation. 

Washington. — Washington National Forest (West) common up to 5,000 feet, locally 
noted at Ferndale and on Nooksak and upper Skagit rivers (Whatcom County). Eastern 
division at 1,100 to 4,000 feet, locally noted on Lake Chelan, mouth Stehekin River and 
near top Cascade Pass. Yakima division up to 3,000 feet, noted on Wenache Mountains, 
Mount Rainier National Forest, up to 4.200 feet, locally noted on Nisqually River at 
Ashford and up .to a point above I^ongmire Springs and on Mount Adams. Olympic 
Peninsula, locally noted on north and south forks of Skokomish River, 12 miles west 
of Hoodsport and 8 miles south of Lake Cushman, and at head of South Fork (Mason 
County) and in Queniult Indian Reservation and at Dryad (Chehalls County). In 
central part of State noted in Klickitat County and in Kittitas County, locally In 
canyons of Yakima River and its tributaries. Cmptanum Creek, Atanum and Wenas 
rivers (up to 4,200 feet), and on west slope of divide l)etween Columbia and Yakima 
rivers ; on Columbia Rlvor from Saddle Mountains to Egbert Springs (near Trinidad, 
Douglas County). Snake River (Columbia County) at 1,500 feet. Blue Mountains, at 
Almota and Colfax (Whitman County > and Spokane (Spokane County). 

Oregon. — Both sides of Cascades and east, at the north to Blue Mountains and at 
the south to Goose Lake. Noted on Deschutes River in northern Wasco County, Colum- 
bia River In Wasco, Sherman, Gilliam. Morrow, and TTmatilla counties, .Tohn Day River 
from Hay Creek to mouth (Gilliam County), coast region of Clatsop County, Cascade 
(North) National Forest up to 1,600 feet. Blue Mountains National Forest locally 
noted on John Day River and its tributary, Cottonwood Creek. Noted in Wenaha and 
Goose Lake National Forests. 

California. — Abundant in Sierras and southern cross ranges, but much less frequent 
in coast mountains ; generally at ,3.000 to 6.000 feet elevation. Klamath National Forest 
In low situations. Vicinity of Mount Shasta only on Shasta River, at about 3.000 to 
4,000 feet, and near Sissons on head of Sacramento River at about 3,500 feet. Shasta 
National Forest on streams In yellow-pine belt. Locally noted as follows in northern 
coast ranges: Lcwiston tri^jl west of town of Shasta (Trinity National Forest) ; South 
Fork Kol Rlvor (Stony Crook National Forost ) : near Mountain House (Round Valley 
road from Tklab), western limit, and ocrnslonal stations to north: Mitcholi Canyon 
(Monte Diablo): San lieandro (^reok (near Alameda). Southern coast ranges: Near 
Gllroy on C'arnndoro Creek (south end Santa Clara Valley) ; near Btienaventura on 
Santa Clara Rlvor; Monterey Natlon.il F<»rest, on constant streams, at .^00 to 2,700 
foot, as on Sur. Carmolo, Arroyo Seco, San Antonio, and Naolmlonto rivers. San Luis 
Obispo National Forest, at .500 to 2.000 foot, j)roforably In such porpetnal stream lH»ds 
as San Luis, Arroyo (Jrande, and Ilnasna rivers, (^oast Islands, including Santa Catalina 
and Santa Barbara. Sierras: IMumas, Diamond Mountain, and Lassen Peak National 
Forests ; rare in foothills ; thonoo througbout western slope to point on South I'^'ork 
(tf Kern HIvor 10 miles .south of Monacbe Meadow (lat. 3tD ; abundant on larger 
rivers at from 3,000 to 6,000 feet elevation. Abundant in Stanislaus National Forest 
and on larger rivers in Sierra National T'orest. Locally noted as follows in Sierras: 
Middle Fork Stanislaus River In'twoon Cow and Lily creeks, and on Mill Creek and 
In Donalds T'lat : Yosemite River; Middle Fork San .Toacpiln Rlvor at Balloon Dome; 
Middle Fork Kings Rlvor near (Yown and Blue creeks, and at Toblpite Dome; South 
Fork Kings Rlvor at Godard Creek, Converse Basin, and Simpsons Meadow ; Bubbs 
Creek (tributary South Fork of Kings River) ; Big Arroyo and S(.da creeks (branches 
Korn River) ; East Fork Kawoab. above Mineral King, to headwaters, and on Marble 
Fork Kaweah : Korn Rlvor at Funston Crook, below little Korn Lake, and up to East 
and West forks; South Fork Kern 10 miles south of Monacbe Meadow (southern limit 
known in Sierras). On east slope of Sierras, only on ITockett trail to Owens Valley, and 
in Truckoe River valley. Nevada, there ascending crooks to 7,000 foot ; also on Panaroint 
Mountains (east of Sierras in California), whore trees wore soon in Ilannopee Canyon, 
at 8,.")00 feet. Tebachapi Mountains, in Tojon Canyon. Southern cross ranges and south- 
ward into San .Taclnto Mountains: gonorally at 1.000 to r»,000 feet. Santa Barbara 
National Forost oanyons of perpetual streams in Santa Maria, Santa Ynez, Santa Bar- 
bara. :Matillja, rirn-Sespo, Nowball, and Fllzaboth basins, at HOO to .5,250 feet, some- 
times extending down Into valleys. San Gabriel National Forost, not common below 
4.riOO f«'«'t : locally noted on foothills near Pasadona and on San Gabriel River up to 
r,000 feet. San liornardlno M<»nntalns, south slopes up to .')..'iOO foot ; locally noted In 
Santa Ana Canyon from mouth to ** Pines," 2.r»00 to .~),«»00 feet, and on Keller and Bear 
rrof'ka. San .Taclnto Mountains, noted on San .Taclnto River and Tahqultz Creek at 
6,000 feet. 
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OCCLRRKNCE. 

At lower levels on river bottoms, sand bars, and banks, In sandy, humous, rloh soils, 
where it is largest ; at higher elevations, in canyon bottoms and gulches, in moist, sandy 
or gravelly soil, where it is much smaller. 

Forms l>elts and limited forests of pure growth, or occurs in mixture. At north, with 
willows, red and Sitka alders, vine and broadleaf maples, lowland fir, Douglas flr ; south- 
ward, at higher levels, with red and white aiders, incense cedar, and occasionally l>oug- 
las flr. 

Climatic CiKnditions. — Not fully determined. Climate In region of best growth is 
marked by great humidity and precipitation and by moderate temperatures. Beyond 
influence of s<'a and fogs, where the tree is subjected to dry atmosphere and Is dependent 
upon soil moisture only, growth is smaller. 

ToLER.iXCK. — Very intolerant of shade throughout life. Very rapid, persistent growth 
permits it to hold its own In mixture with more tolerant conifers, among which its small 
crown is carried high Into full light. 

UErttODLTTiMN. — Prolific annual seeder. Seed has a high rate of germination, but very 
transient vitality. Reproduction good on moist, bare, humous or sandy soils, but very 
abundant on wet bars. 

Fremont Cottonwood. 
Pop u I us frvmontii Watson. 

DISTINGUISHING CHAILVCTERISTICS. 

In its native range Fremont cottonwood Is not known as such, but simply 
as " cc^t ton wood." a name wliicli sliouhl bo replaced by the more distinctive one 
coined fnnn tlie technical name and adopted here. This tree was long supposed 
to l)e the same as the big cottonwood {I\ dettoidcs) of the Prairie and Kastcrn 
States, which it very closely resembles in general api>earance. Again, until 
recently, there had been no stable character found bj- which to distinguish it 
from the i>erplexingly similar cottonwootl (P. trisHzmi) of western Texas, the 
Kio (irande Valley, New Mexico, and contiguous Mexican territory. Fremont 
cottonwcxxl differs from the latter species In the much longer stems of its seed 
capsules. 

Ordinarily Fremont cottonwood is from 50 to 75 feet high and from li to 2i 
feet in diameter ; rarely it is from 80 to 00 feet and 4 or more feet through. The 
trunks, clear of branches for al)out half their length, are seldom straight, but 
are more or less l)owed or leaning. Thick limbs and their drooping bninchlets 
form a very wide, round- topi>ed, oix»n crown. The rough, ver>' deeply furrowed, 
thick bark is externally dark grayish-brown and clear red within; the wide, 
distinctly cut ridges are connected irregularly by smaller lateral ridges. Bark 
of large limlis and young trunks is only slightly seamed and pale ashy brown. 
Year-old twigs are smooth, pale yellow, yellowish gray as they become older, 
with shiny greenish buds. Mature leaves (fig. 110) are smooth throughout, 
leathery, rather thick, clear yellow-green and shiny, with flat, yellow stems. 
In dying, the leaves become a bright lemon yellow. Wood pale, dull brown, 
considerably heavier than that of other cottonwoods, fine-grained, soft, brittle, 
not durable, and si)ecially Hable to crack badly in seasoning. Much used locally 
for fuel, but has no commercial use. 

Fremont cottonwood Is of very great service for protecting and holding the 
soft shifting banks of bottomland on western streams, where it Is the only tree 
that marks their meamlering courses. 

Ix)NOEviTY. — Not fully determined. Appears to grow rapidly to maturity 
and to be short-lived. One tree 36J inches (inside of bark) sliowed an aff«* **' 
only 29 years. Further investigation of this tree's age limits are desirabl 
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San Joaquin River Valley, on foothills of southern Sierras, and on southern coast ranges, 
up to 3,000 and 5,000 feet elevation. Locally noted as common on South Fork of Kern 
River from below Canebrake Creek to Isabella ; on Kern River to Kernvllle, at a point 
8 miles below Isabella and at Bakersfleld. East side of Sierras, only on Cottonwood 
Creek (west side of Owens Lake), and on Cottonwood Canyon in Panamint Mountains. 
I'robably elsewhere also on southern east side slope of Sierras and on ranges east of 
them. Coast ranges of southern Callforniu : Santa Lucia and San Luis Obispo mountains ; 
abundant generally on streams at 200 to 2.600 feet elevation. Including Sur, Carmelo, 
Arroyo Seco, San Antonio, Naclmlento, Carriso. Salinas, and Santa Margarita rivers. 
Elsewhere, scattered throughout southern California on streams, on edges of deserts, and 
on lowlands between the mountains and sea. Santa Barbara National Forest : All 
watersheds, at 900 to 5,280 feet, including Santa Maria, Santa Ynez, Santa Barbara, 
MatilIJa, Piru-Sespe, Newhall, nnd P^Iizabeth rivers. In all canyons of Tehachapl Moun- 
tains, including Cafiada de las Uvas and Tojon Canyon. Rare in vicinity of Los Angeles, 
occurring at Fernando. Not detected in Santa Ana Range. Lccally noted as follows: 
San Gabriel National Forest, in Tujunga Canyon (2 miles from mouth), at 1,600 feet; 
Mohave desert, at Victor on Mohave River ; San Bernardino Mountains in San Ber- 
nardino Valley. Santa Ana Canyon and Bear. Keller, and Mill creeks. Common In San 
Diego County south of San Luis Rey River, extending westward nearly to sea and 
eastward into desert to tree limit ; noted at Jamul Creek, 15 miles from sea, near 
Mexican boundary ; Mountain Spring, east side of Coast Range and Just north of 
Mexican boundary, at 2.500 feet; Sulton River (Colorado Desert). 

The detailed range of Fremont cottonwood outside of the l*aciflc region will 
be dealt with in a future publication. 

OCCUBBENCE. 

Confined to alluvial stream bottoms and their borders, in moist sandy and humous 
soils, or in moist gravelly ones. Very dependent upon soil moisture, of which the pres- 
ence of this tree is always indicative. 

Forms strips and small bodies of pure growth, or is scattered in mixture with willows 
and occasional w^estern sycamores and white alders. 

Climatic Conditions. — Climate marked by high temperatures and small precipitation; 
air is dry in some parts of range, but humid In others, through infiuence and proximity 
of sea. 

Tolerance. — Extremely intolerant of shade throughout life. 

Repboduction. — Similar to black cottonwood. 

Family BETULACEiB. 

This family contains the birches nnd alders, well knawn and widely distrib- 
uted forest trees and shrubs. They are characterized by their small, sc»aly fruit- 
ing cones, which somewhat resemble in form those of the true cone-bearers. 
The minute seeds (nuts) are produced under the scales of the cones, which In 
the birches fall to pieces when rii)e, scattering the seed, but which in the alders 
remain intact, after liberating the seed by a spreading of the scales. In this 
reai^ect the cones of these trees behave almost exactly like those of some of 
the conifers. Male and female flowers are each borne on different parts of 
the same tree, usually on different parts of the same branch. A further striking 
analogy between the reproductive organs of these trees and the pines is the habit 
of forming either partly developed male flower clusters alone, or both male 
and female flower clustei-s, during the summer previous to their opening. These 
may be seen on the leafless twigs of birches and alders in winter, during which 
they remain in a quiescent state until spring, when they again begin to grow 
and the flowers open — commonly before the appearance of the leaves, which (In 
our species) are shed annually in autumn. The leaves are borne singly on the 
branches (never in pairs, one opposite another). 

The wood of these trees is dense in structure, and its very jninute, numerous 
ix>re8 are diffused Irregularly throughout the annual rings, which are very in- 
distinctly defined. All are useful forest trees, and some are especially vi 
toe their timber. With few exceptions, they require moist soila. 

Ul88— 08 17 
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BETTTLTTS. BIRCHES. 

Without exception, the tree and shrubs of this group are called birches. 
In most of the species the bark of young trees is smooth and often sep- 
arable Into i)ai)er-llke sheets of a chalky-white, yellow, orange-brown, red- 
brown, or copper color; one or two si)ecles, however, have gray-brown bark, 
not separable into layers. Old trees have furrowed, scaly bark. The tine, 
dense structure of the hard wood and its comparatively indistinct annual 
layers are also characteristic, while most birches have beautiful, reddish- 
brown heartwood, which is commercially of great value. The verj' fine, 
round twigs are conspicuously marked by long-[)erslstent, light-colored spots. 
Year-old twigs produce, the succeetUng year, two leaves from the side buds, 
while from the end» bud a new shoot grows with only one leaf at a point 
Young twigs and the inner bark of several birclies have a fragrant, winter- 
green taste when bruised or chewed (they are not iwlsonous). The cylindrical 
male flower clusters, partly matured the previous summer and so remaining until 
early spring, one or several together, are long, tassei-llke bodies hanging down 
from the ends of the twigs, back of which the very much smaller, cylindrical, 
quite or nearly erect female flowers proceed from the short, 2-leafed, thorn-like 
side twigs. Flowers appear before or with the growing leaves ; female clusters 
develop Into cylindrical or elongated cones, under the scales of which are l>ome 
very minute, brownish seeds with two gauze-like wings. The cones mature and 
fall to pieces In late spring or early summer, leaving on the twig a central 
thread-like stem, to which the scales were attached. Sown thus early, the 
seeds germinate at once In moist, shady places, and the seedlings mature sufli- 
ciently that season to pass the winter safely. It Is best. If iwsslble, to sow birch 
seed soon after it is gathered, since by storing It until the following spring 
much of its germinating i)ower may he lost 

Few of the I*acific birches are of importance for their wood, b(»cause within 
the region most of them are too small or infrequent to form stands sufficient 
to supply commercial or domestic uses. When they occur with a few other small 
trees, they are useful as a protective cover on canyon streams, but otherwise they 
are unlmi>ortant for the forester. Eastern and northern rei)resentatives of the 
group are much more imiK)rtant forest and timber trees. 

The birches from which our species descended existed in early geologic times. 
Remains of them are found in the Cretaceous rocks of the Dakot.i formation 
and in the more recent Tertiary formations. In Tertiary times they inhabittMl 
the north central and northwest coast rejjion of this continent. Many si>ecies, 
now extinct, also existed in Kuroin? during the Eocene and Miocene i)eri(xis. 

Nine tree birches jrrow in the United States and adjacent Canadian ter- 
ritory, of which four inhabit the Pacific region. 

Western Birch. 

Betnla occidcntalis Hooker. 

DISTINGUISHING CHARACTERISTICS. 

Very much confusion has existeil regarding the identity of the true Betula 
ocx-idetitalis, which, so far as now known, occurs only in northwestern Wash- 
ington and adjacent territory in British Columbia. To Prof. C. S. Sargent 



« The last bud on a season's twlR is not strictly a terminal bud, such as Is produced by 
oaks, pines, etc., but a side or lateral bud, which appears terminal because the immature 
terminal part of the shoot dies and falls late in autumn or in winter. This is true of 
all birchea. 
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belongs the (.'redlt uf niiuUy KeiturHtliii; tUlx ti'ee from tLe r«d-brown or broiiEC 
barbed tree (B. fonlhialiii Siirgent) of the flierrn iind Itockr Mountaiu r^ons. 
jiiid also from the poper blrcb, B. papyrifera. a form of which was thought to 




occtir In British Columbia and Washington. The latter, a more etiBterii un^ 
nortbem tree, Is not known to reucb the range of the western birch. 
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Not locally called " western birch/' but simply " birch." It Is very desirable, 
however, to use the more distinctive name given here, which is derived from the 
tree's technical name. 

It is the largest of our birches and, indeed, of any known species of birch. 
Height, from 80 to 90 feet (not rarely 100) ; diameter, from 2 to 3 feet, or 
occasionally larger. The smooth, shiny, light orange-brown trunks are clear 
of branches for from 40 to GO feet, while the branches of the spreading, open, 
round-topped crown droop considerably. Young trees have rather compact, 
conical-shaped heads. All but the lower slender branches trend upward, but 
with age they become more and more drooi)ing. The thin bark is separable 
into thin sheets, the freshly exposed surface being a clear orange-color. Year- 
old twigs are clear, light yellowish-brown, more or less very minutely hairj-, 
and with very few speck-like glands (abundant on young twigs) : later, the 
twigs become smooth and are without huirs and very shiny. Mature leaves 
(flg. Ill), from 2^ to 3^ inches long, are thin, marked with minute dots (made 
by resinous glands which cover the young leaves), dull deep green above (mid- 
veins hairy) and light yellowish green beneath, where the yellow midvein and 
Its larger branches are minutely hairy. I^af stems, more or less hairy and 
minutely glandular. Mature cones (fig. Ill), somewhat erect, are about If to 
1^ inches long and one-half inch or slightly less in diameter. Cone-scales 
(flg. Ill, 6) very minutely hairy on the outside, especially on the margins. 
Minute seeds (nuts) with pale, very thin wings on two sides (flg. Ill, c). 
Wood : Nothing now known of the characteristics of the wood, but since the tree 
occurs only occasionally, it is not likely to be commercially important 

Longevity. — No records of age are available. 

RANGE. 

Extreme northwestern Washington and southwestern British Columbia ; posKi'jIy In 
central Rritish Columbia, eastern Washington, Idalio, and Montana. Range little known 
at present. 

BuiTisH Columbia. — Mainly In lA)wer Fraser Uiver Valley; a few trees at various 
points on Vancouver Island, and reported at Donald, on Colural>ia River (long. 118"). 

Washington. — Vicinity of Puget Sound, extending inland on 8kagit River (above 
Ruby Creek) to 4,000 feet in Cascades, and southward at least to Seattle; occurs also 
on islands of Puget Sound and on shores of Gulf of Georgia and Straits of Fuca. Lo- 
cally noted at Sumas l*rairie and Everson, in Whatcom County. Reported on Tukannon 
River in eastern Washington, in Blue Mountains, at a point 10 miles southwest of IMill- 
man, and in Whitman and Stevens counties. Much more careful field study Is required to 
define the eastern range of this tree, which appears to approach, in some individuals, 
occasional western forms of lietula papjfrifcra. A l)irch recently found in Idaho and 
Montana resembles the latter species, but it is suspected of being B. occiUcntalia. 

OCCURRENCE. 

On borders of streams, margins of meadows and lakes, in rich, moist, humous sandy and 
rocky soils. Nothing further known now of occurrence nor of silvical characteristics. 

Kenai Birch. 
Betula kvuaica Evans. 

DISTINGUISHING CHARACTERISTICS. 

The Kenai birch is a comparatively new and little known Alaskan birch» 
called " red birch " and " black birch," names long used for the eastern birch 
(Betula nigra). The name "Kenai birch/' coined from the technical name. Is 
proposed to avoid confusion with names already appropriated. 
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From 20 to 30 fwt hlgli. with n broad crown, nnd a short, very deep brown 
to blachlsh brown, fiirrtm-^l trunk, from 12 to IS Inches In diameter. Season's 
twigs, large, clear red-brown, nnd dotted with minute llKht speckn. Mature 




leaves (fig. 112), xmooth llirougliout, dull deep Kreen on tlwlr top sides and 
IJRhter beneath; both surfnres prominently marked by n ncl-work of veins 
which, with the very delicate leaf stems, are .vellow. Mature cones (fly- 
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somewhat upright, from seven-eighths inch to about 1 inch long and approxi- 
mately three-eighths inch thick. Cone-scales, minutely hairy on their margins 
(fig. 112, c), and the very small seeds (nuts) with thin wings on two sides (fig. 
112, &). Wood: Nothing is now known of the characteristics of the wood, 
which, however, on account of the tree's rarity, can be of little commercial use. 
Ix)NGE^T[TY. — No records are available of the age of the tree or of its silvlcal 
requirements, concerning which observations are needed. 

RANGE. 

Only on eea side of coast monntalns of Alaska from head of Lynn Canal westward to 
Kenai Peninsula and north end of Kodlak Island. Here, associated with Picea aitchen- 
ifis and Betula aUukana, and reaching the same elevations as spruce; on Lynn Canal, 
growing to about 2,600 feet elevation; on Prince William Sound, to about 1,600 feet; 
while on Kenai Peninsula it is abundant on top of plateau, extending up slopes to about 
2,000 feet. At Sunrise, on shore of Turnagaln Arm, and southward on west shore of 
Cook Inlet to Halibut Cove. Kachemak Bay : possibly extending inland, around head of 
Alaskan Peninsula, Into the interior and up Sushltna and Copper rivers, as well as over 
passes at head of Lynn Canal. Reported on Koyukuk River above the Arctic Circle. 
A few trees occur back of Kodlak village on Kodlak Island, while the species grows 
Abundantly in valley at head of English or Womons Bay, 8 miles south of Kadiak 
village. ^ 

White Birch. 
Betula alaskana Sargent. 

DISTINGUISHING CHARACTERISTICS. 

White birch is a little-known Alaskan species. Its possible relationship to 
some of the imperfectly known Asiatic? white-barked birches has not been deter- 
mined. The earliest record of it is from specimens collected on the Saskatchewan 
Uivor in 1S.5S, after which date its identity was in doubt until 1901. There is 
still nuich to 1k» loarne<i of its forest habits. 

Ordinarily from 2."> to '^5 fe<'t liijjh — somctinios .">0 or 00 feet, and al>ont one- 
half foot to 1 foot through. 'Plio hard, firm bark of large trees is tliin. oct'asion- 
ally almost white, but usually light reddish-brown, and is separable into thin 
scales. The slender twigs, reddish-brown and smooth, are conspicucmsly covered 
with minute, resinous, gland-like si>ecks. as are also tlie young leaves. Mature 
leaves j(fig. 118). tliin, smooth, diM»p green on tlieir top sides, lighter green l)e- 
neath, and smooth or minutely hairy on tlie small veins, as are often the deli- 
cate, reddisli leaf stems. Mature cones (fig. ll.S) more or l(»ss drooping, from 
li to about 1] inches long and ar)pro.ximately one-third inch through. Cone 
scales (fig. 113, c) minutely hairy on the margins; tlie very small seeds (nuts) 
have broad delicate wings on two sides (fig. ll.*^. h). Wood: Nothing is now 
known of its quality and other characteristic's. The fairly abundant cK^curreniH* 
of the tree may render tiie wood, wbi<h is ])robably similar to that of the east- 
ern! paper birch, of connnercinl importance for some of the same puri>oses (small 
turnery, etc.) for which that timber is extensively used. 

Longevity. — No records are nvnilnble of age. 

RANnE. 

Western Prltlsh America and Alaska from Saskatchewan River and northern Rockies 
northward to mouth of Mackenzie Klvor ; on south side of Kndlcott Itan^re, in Alaska. 
and wt»slward lo tlic Arctic (V(>an and Boring Sea: and south to sea side of Alaskan 
Pacific const ranges. Dlstrilmtion Imperfectly known. 

Wkstkkn Tanada. — Saskat<"hcwan Hivcr and westward from Prince Albert (about 
lat. TiS", long. lOG") ; northward (probably only near eastern base of Rockies), to 
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West at Iturklea. probably 
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known now of its southern limit. Extends down Stikine River to Kloochman Canjon 
(where river crosses coast range) ; occurring frequently with spruce and cottonwoods 
northward throughout region east of coast ranges, except on I'pper Felly River above 
Iloole River. Locally noted on Dease River, headwaters of Liard River northward to 
Frances Lake, where timber line is alwut 4,000 feet; on Stewart, Klondike, McQuestion. 
and Yukon rivers ; at Dawson, Fort Selkirk, on Peels River, and at Fort Simpson. 
Lewes River, but not above head of Fifty-mile River between Lake Marsh and Lake 
I^barge. 

Alaska. — Probably not' on sea side of coast mountains, except at Lynn Canal and 
west of it, on Kenai Peninsula and about Cook Inlet. Common in interior valleys and 
throughout Yukon River Valley, in mountains, and toward west coast, northward as 
far as timber extends. Noted on White and Tanana Rivers (up to 3,400 feet). Copper 
River (below 2,000 feet), Sushitna River to headwaters, Chitna River (tributary to 
Sushitna) and adjacent Skolai Mountains, Kuskokwlm River from Kolmakof to head- 
waters, Allen, Kanuti, Dall, and Kowak rivers (up to about 2,500 feet), Koyukuk River 
up to Roberts Creek, and Chandler River to a few hundred feet above Chandler Lake 
and on head tributaries to 600 feet above main river. Sea side of passes at head of 
Lynn Canal from point a short distance below summit, becoming very common at low 
elevations nearer sea ; locally noted at Chllkoot, Portage Bay, and on Chilkat Inlet. 
Abundant over Kenai Peninsula plateau, reaching timberllne, with white spruce and 
balm-of-Gilead, at 1,600 to 2.000 feet elevation, and extending to shores of Tumagain 
Arm, up Sushitna River and its tributaries and also to west side of Cook Inlet ; here 
abundant, especially at Tyonek, reaching 2,000 to 3.000 feet elevation. Occurs sparingly 
farther south on west shore of Cook Inlet nt head of Iliamna Bay, and inland about 
lakes Iliamna and Clark (southern limit of timber at head of Alaskan Peninsula). 

OCCURRENCE. 

In vicinity of streams and on lower hill slopes in moist gravelly soils, mingled with 
spruces and other conifers of its range. Sllvicnl habits, etc., undetermined. 

Mountain Birch. 
Betula foniinaJis Sargent. 

DISTINCriSIIlXO CIIARACTERlSTirS. 

Mountain birch is a slender, fcraoeful tree or tall shrub, long known as Betula 
occitlentalis Hooker, a name which is now known to belong to an entirely differ- 
ent tree. This discovery necessitated giving the mountain birch its present 
name, Betula fontinaUn, There is still some doubt, however, in regard to the 
true identity of at least one form of this tree. This can be cleared up only by 
further field study. 

This tree has several conflicting and inappropriate field names, such as 
** black birch," ** sweet birch," " cherry birch," ** water birch," and " canyon 
birch." Mountain birch is iiroposwl as more suitable, since the habitat of the 
tree, in contrast with that of most otlier birches, is distinctly a mountainous 
one. 

Very commonly a slender-stennned, shrub-like tree from 10 to 15 feet high 
(in dense thickets), but sometimes from 25 to .'U) feet high and from G to 10 
in<'hes through. The deep, sliiny. <)ld-coi)i)er-colored bark of the trunks dis- 
tinguishes it from other asociate<l trees. The thinly foliaged crown is composed 
of very slender branches with delicate pendent twigs. When y(mng the twigs 
are greenisli and more or less thicklj' covered with resinous, shiny dots (glands), 
which disappear gradually in one or two seasons, during which the twigs 
l)e<*ome deei) re<l-brown or cojiper-brown and more and more shiny. Mature 
leaves (fig. 114), rt*sinous dotted at first, are smootli. excejit for numerous dots 
on the lighter green under surfaces: leaf stems also with glandular siieoks and 
minute hairs. Fruiting cones (fig. 114). ripe in early summer, about seven- 
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«lfChtt» Inch to 1i InotwH long: the minute, gauzr -winged Heeds (nnts) miuutely 
baliT at tim top oml (flg. 114. b). 




Wood, llgbt yellowiah brown, with a very tlilck Inyer ot wbjtleh nnpwar 
Similar In quality to tbat of tbe eaatem. brown-wooded timber blrcbea. Ot 
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to the small size of tlie trees, too little of the wood is available for commer- 
cial use. 

Its dense thickets bordering rocky canyon streams and in giilches are very 
helpful conservers of the scanty water supply in Its range. 

Longevity. — Records of the ages attained by large trees are not available. 
Young stems indicate rapid height and diameter growth ; those from 3 to G 
inches in diameter are from 18 to 30 years old. Further investigation of lon- 
gevity is desirable. 

RANGE. 

Brltlsti Columbia and probably Yukon nnd southward into Colorado, possibly to 
northern New Mexico, southern I^tah, Nevada, and central California ; westward to east 
side of Pacific coast and Cascade ranges of Canada. Washinj^ton. and Oregon ; east side 
of northern California coast mountains and east side of Sierras of central California : 
eastward to Upper Saskatchewan River in Alberta to such outlying ranges ns Bear 
Paw and mountains at head of Musselshell Kiver, in Montana, to mountains of North 
eastern Wyoming, to Black Hills, South Dakota, and to northwestern comer of Ne- 
braska. Generally in valleys and canyons. In Washington and Oregon, at 1,600 to 
4,500 feet elevation ; at 5,000 to 10,000 feet in California Sierras ; at 4,000 to ft.OOO feet 
In Idaho ; at 3,000 to 6,500 feet In Montana ; at 5,000 to 9,000 feet in Colorado. 

Western Canada. — Throughout British Columbia, from Upper Fraser and Peace 
rivers, and probably farther north, southward and eastward over Continental Divide to 
eastern Rocky Mountain foothills In Alberta ; extending eastward, also, down Saskatche- 
wan River to Edmonton. Not detected west of Pacific coast mountains. Locally noted 
on mountains east of McLieods Luke, on north Saskatchewan River from Edmonton to 
Victoria ; on Columbia River from Golden City to Selkirk summit. 

Washington. — Generally distributed, but not common on streams throughout eastern 
half of State, and usually at 1,600 to 4.200 feet elevation. Westward to Okanogan 
River. Columbia River, In Its north and south course below the Great Bend and to Yak- 
ima River : possibly also to eastern foothills of Cascades ; northward to Okanogan 
River and Colville Indian Reservation and probably into Canada, and southward to 
Blue Mountains. Locally notod as follows : Conconully. in Okanogan River Valley ; 
Wenache. on Columbia River; Wenache Mountains; Coulee City (Douglas County); Co- 
lumbia River Valley and divide iM'tween C<)hiuil»la and Yakima River, also on banks of lat- 
ter stream; Umptanum Creek (trilnitary the Yakima); Spokane; Hangman Creek 
Spokane County; Pullman, and at Almota. near Pullman, al.so at point 10 miles south 
west of Pullman; Touchet River and Waltsbiirg (Blue Mountains), 

Okk(}()N. — ThrouKbout eastern part, west to eastern foothills of Cascades. Cascade 
(North) National Forest, but not widely distributed. Locally noted In Columbia River 
and Deschutes River valleys in northern Wasco and Sherman counties, the Columbia 
Valley In (lilllam. Morrow, and rmatllla counties, and .Tohn Day Valley in northern <iil- 
liam County. 

California. — From Siskiyou to Humboldt (^ounty and eastward to Surprise Valley, 
t-ast of Warner Mountains ; southward, chiefly on east slope of Sierras to near their 
south end. About Mount Shasta only at sovith end of Shasta Valley (northwest of 
mountain), at .3.000 to 4,000 feet elevation. On east side of Sierras, common on all moun- 
tain streams at al)out 4.."»00 to ;».(M)0 feet, particularly those on west side of Owens Val- 
ley ; south to 10 miles north of Walker Pass (northeastern Kern County), south limit; 
locally noted near Mono Lake, on Rock <'reek (Mono County i. at 4,500 to 7,100 feet, and 
near Lone Pine (Inyo County). West side of Sierras, dctecicd only In head Imsln of 
South F(»rk of Kings River above Simpson's .Meadow, and In canycm of BublM Creek 
(head tributary South Fork of Kin^s Kiver) below a pi>lnt L' miles fi(»m head. 

Tlie detailed raii^o of this binli cust of tlu* PacHir rejjion will be dealt with 
ill a later bulletin. 

()( ( rRUKXCE. 

Borders of lower mountain streams and canyons In moist, gravelly, and rocky soils. 
Forms long lines and patches of pure (thicket) Rrowth, 

Climatic Conditions. — Similar to those of mountain mahogany. 

ToLERAXiE.- Requires full top light; Its own moderately dense side shade produces 
very slender, long, clear stems. 

RKPHOorrTioN. — Abundant seeder. Seed of medium hl^jh germination, but of transient 
vitality. Seeilllngs abundant in moist or wet washed mineral soil. 
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ALNTJS. ALDERS. 

Trees and shrubs of this group are known always as alders. The trees 
are of small or medium size — rarely over 75 to 00 feet in height The hark is 
often smooth and gray, sometimes marked conspicuously with large, chalky- 
white ai:eas ; only the trunks of large trees have scaly bark — chiefly at the base. 
The dense, brittle wood is com|>08ed largely of sapwood. with only a small core 
of reddish brown heart wood. 

Alders shed their leaves in autumn, but while they are still green. The 
leaves are conspicuously straight- veined, the veins from the midveln running to 
the margin of the leaf. Alder buds, formed early in summer, are peculiar in 
being raised on a well-defined, minute stem and in not l>eing scaly. Male and 
female flower clusters, each borne on difl'erent parts of the same branch, are 
produced in a partly develoi>eil state the summer before they open. Both are 
then small, cylindrical bodies. The male clusters (the larger) become in spring 
from 2 to 6 inches long; they are i)endent, and terminate a branchlet. Lower 
down on the twig are produced the very much smaller female flower clusters, 
which develop into small, woody, persistent cones, between the scales of which 
numerous very small, flat seeds (nuts) are borne. The cones are green in 
autumn when the seeds are mature, but later become brown, and in late fall or 
in early spring they gradually open their scales and liljerate the seeds. The 
seeds of some species have very small and narrow gauze-like marginal wings, 
while those of others are wingless (figs. 115 to 120). Seeds of the latter tyi)e 
are rather heavy and are not distributeil by the wind, but depend for distribu- 
tion largely ui)on water. Winged seeds are very buoyant and easily wafted by 
the wind. 

Commercially the alders are of scarcely more than secondary importance. 
Only one of the Pacific species produces useful wood ; the others are too small 
for any purpose except fuel, for which all si>ecies are very- commonly used. 
They grow in moist or wet situations, from sea-level to over 7,000 feet elevation. 
A ccmnnon habitat is in river and canyon Iwttoms, along mountain streams, and 
on wet mountain sloi>es. 

Six tree aiders inhabit the United States and adjacent territory (on both the 
north and south), while four of these occur within the Pacific region. Many 
species of alders existed in the early eiKK»hs of the earth's history; remains of 
them are found In Eocene and Miocene rocks of the Tertiary period. 

White Alder. 
AJnus rhombifitlia Xuttall. 

DISTINOI'ISIIINd CII ARACTERISTirS. 

The name " white alder *' is not known to be used in the range of this tree, 
but it is proposed for the want of a distinct common name, and refers to the 
tree's pale gr<H»nish foliage. So far as is now known, the tree's field name is 
simply " alder." 

Similar in general appearance to the red alder, from which It is probably 
not distinguished by laymen. It differs from the latter tree in having thin, 
conspicuously scaly, brown bark; the scaly bark extends considerably higher 
up on the stem than that of red alder, which is commonly unbroken and smooth. 
The stems are usually straight, from 50 to 75 feet high and from 18 to 24 
inches in diameter, often only 30 or 40 feet high and from 8 to 12 inches in 
diameter. Trunks are clear of branches for about one-half to two-thirds of 
their length, and the crown is rather broad, open, and dome-like, with middle 
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ond lower brHiichea whldi droop dwld^ly nt their ends. Twiga of tbe year 
ore smooth, witli dlstnnt llRbt-colored apeohs, and reddlah yellow ; the dull 
red biida nr** coated with llnhl-enlored, tw'nl.v down. Mattiiv leavea are i-hnrno- 
terlzed by liKht ypllow^re<>n upiier .FinrfaeeH niid, partli-ularly. by their uaually 




nne-toothed, wnvy iHirdcru iAes- 1I">. 11'>>. whiiti nrc cnrleil a little toward the 
ntidiT surfiM-e. the i:ln(id-tii'|X''l t(i't}i, of liifforeiit sines, stiindins out Irregn- 
larly. Tho tontlieil liorder. only rarely sium-whnt doirhli' tooth<-d. dlfTers Kreatly 
from tbe rather ffgularly doublt-tootheU borders of leaves on other Pacific 
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aiders. Uuder surface of leaves. inrludlDK tbe prominent yellow mIdTeina, their 
branches, aad tlie leaf ntpins, bnve very minute soft bairs. Mature ixineH 
(Bg. 116) vary from about one'balf to nearly wven-elgbtbs of an Incb in lengtb. 
MoBt of tbem sbed tlieir mature eeeda In midwinter, but a few sbed tbem very 




I. lis.— Jinx* rftomMroIla; 



late Id tbe autumti. Ends of the cone Bcales, somewhat thickened, and with an 
Intended lobe. Tbe seeds have very ibln bard borders (flg. IIB, o). Flowers 
open in midwinter, when tbe pendent male clusters are most consplcuoua. 41 to 
si Uiches long and as thick as a pipe-stem. Wood, pale yellowish-brown; of 
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somewhat lighter weight than that of the red alder. Its principal value is for 
luel, but it Is suitable for cabinet work. 

Longevity. — Little is known of the age limits. Trees from 12 to 15 inches 
in diameter are from 37 to 50 years old. 

BANGE. 

From northern Idaho to the eastern slope of the Cascade Mountains of Wamhlneton 
and southeastern Oregon, and southward throuf^h ('alifornia (coast ranges, western 
slopes Sierra Nevada, San Bernardino, San Jacinto, and Cuyamaca mountains). 

OCCURRENCE. 

Canyon bottoms and borders of foothiri and lower mountain streams, commonly in moist 
gravelly or rocky soils. Forms dense stretches, lines, and patches of pure frrowth. and 
Is often mingled with California sycamore, Oregon ash, western dogwood, and. occa- 
sionally broadleaf maple. 

Cmmatic Conditions. — Similar to those of Oregon ash. 

Tolerance. — Endures great deal of shade throughout life, but requires moderate over- 
head light for best height growth ; dense side shade clears and produces long stems. 

Reproduction. — Abundant seeder in open stands on stream borders, where crowns are 
large ; much less prolific in dense stands. Ueproduction frequept and best in moist or 
wet sand, gravel, or humous soil, where seedlings grow rapidly. 

Mountain Alder. 
AlnuH tcnui folia Nuttall. 

DISTINGUISH J NO CHARACTERISTICS. 

Mountain alder has no distlnctivo field naino. hut is called simply "aider." 
The naiiu' mountain alder, here i»ropostMl, refers to the tree's high mountain 
hnhltat. 

Very cxjmmonly with slender, bent stems, from <> to 15 feet high (in dense 
thickets), or, at best, 20 or 25 feet high, and under i> inches in diameter (rarely 
with a straight trunk). The narrow, dome-like crown of larger trees is com 
IX)sed of <^lim branches which stand out and droop a little. On small trunks the 
l»ark is smooth, thin, and dark gray-brown : on larger tnmks it is lightlj' seauiet!. 
with thin scales, and brown tinged with red. Sea.scm's twigs, with clear reii, 
very minutely downy buds, are »)ale brown, tinged with purple-red. shading 
into gray lower down. Mature leaves (fig. 117), about 2* to 3^ inches long, or 
4 to 44 inches long on strong shoots, are dcH^i) grass-green and smooth on their 
upper surfaces; beneath they are very light yellowish green, usually smooth, but 
sometimes minutely downy ; leaf stems and midveins, yellow. Borders of leaves 
cut into coarse teeth which are tliemselves finely and shar|)ly toothed, the teeth 
pointing forward. Mature cones, al)out one-half to five-eighths of an inch long; 
ends of (!one scales very thick and with alxmt 4 minute roundeil lobes, or sub- 
divisions — ends sometimes without these and siiuarisli. Seeds with very nar- 
row, verj' thin borders (tig. 117, a). Flowers oiien in early spring, when the male 
clusters bewme 2 to 3 inches long and about three-sixteenths of an inch thick. 
Wood, light brown. Of no commercial use on account of the small size of the 
tree. 

Longevity. — Not fully determined. Stems from 2 to 5 inches in diameter 
are from 14 to .37 years old. 

Imi)ortant as a member of the forest on accoimt of the i>rotection it affords 
the headwaters and lower courses ot mountain streams and springy slopes. 
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Fia UT.— JIiiii* lenultolla: a, seed. 
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OCCURRENCE. 

Characteristic on heads of mountain streams, springy and boggy slopes, gulches, bor- 
ders of high meadows and lakes, in wet, mucky, but usually rocky soils ; abundant water 
(saturation) in soil essential. 

Forms large, dense, pure thickets with adjacent lodgepole pine, mountain and vine 
maples, black cottonwood, willows, and aspen. 

Climatic Conditions. — Similar to those of lodgepole pine (at high elevations). 

Tolerance. — Appears to endure much shade in seedling stages, but seeks full top 
light later ; probably less tolerant than red and Sitka alders. 

Reproduction. — Plentiful annual seeder. Seedlings rather abundant in wet or moist 
muck and litter, in shade or in open. 

Red Alder. 

Ainu ft oregona Nuttall. 

DISTINGUISHING CHARACTERISTICS. 

Red alder is one of the two largest Pacific alders; It reaches a height of 
from 60 to 90 feet, and a diameter of 18 to 30 inches — ocoislonally a little 
larger; usually 35 or 40 feetjiigb and from 10 to 15 inches through. The trunks 
are straight, giving off rather slim branches which droop in a narrow, long, 
dome-like crown. The thin-barked, smooth-looking, light ashy gray and whitish 
trunks are clear of branches for one-half or two-thirds their height Large 
trunks have distinctly but very shallowy seamed bark, the thin ridges being flat, 
narrow, and occasionally connected by smaller side ridges. Season's twigs 
are clear, shiny, mahogany-red, with numerous light-colored dots, and are 
sometimes slightly or considerably hairy, especially toward their ends; deep 
red buds covered with a light-colored scale-like dow^n. Mature leaves (fig. 118) 
are smooth and deep yellow-green above, sometimes with minute sparse, white 
hairs ; pulor beneath and coated with very short, rust-coloro<l hairs — often heavi- 
est on tlie yellowish veins; large leaves of vigorous shoots are least hairy. 
Ordinarily leaves are al)out 3 to 5^ inches long, but are from (5 to 10 inches on 
strong shoots. The toothed borders of the leaves are very slightly curled 
toward the under surface. Tassel-llkc male flower clusters are from 5 to 6 
inclies long, and about one-fourth inch thick. Mature cones (tig. 118), which 
shed their seed in autumn, vary in lengtli from about one-half inch to 1 inch; 
seeds (fig. 118, a) have very narrow, thin, wing-like margins. Ends of cone- 
scales, very thick and blunt — s^piarish. Wood, pale reddish-brown, brittle, and 
light when dr^-J--. newly cut the surface of the whitish sapwood soon becx>nies 
stained a red-b^w»>'n. One of two Pacific alders which are large enough to 
furnish saw timber. The cherry-like, fine grain is attractive when finished, 
making the wood suitable for cabinetwork, for which it is used to some extent 

Ix)NGEViTY. — Not fully determined. Grows rapidly during first 20 or 30 years. 
Trees from 10 to 18 inches in diameter are from 28 to 55 years old. 

RANGE. 

From Sitka. Alaska, tliroiigli islantlH and coast ranges of British Columbia, western 
Washington, and Oregon to California (coast ranges to Santa Inez Mountains, near 
Santa Barbara). 

OCCIRRENCE. 

Borders of streams and adjacent moist l>ottoms. benches, and gentle slopes; in fairly 
well-drained, rich, humous, rocky, or gravelly soils, l^argest in Puget Sound country. 
Abundant soil moisture and rich soil requisite for l>est growth. 

In extensive l)elts (at north), patches, and lines of pure growth, or sometimes mingled 
with Nuttall and other willows, black cottonwood, grand tir, broadleaf and vine maples, 
and western dogwood. 
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Sitka Ald«r. 

AIiiHa »ltrlH'ni<ix (It^eJ) Sarftent 

DISTINGUISH I NG CHARACTERISTICS. 

FroDi lack of field kuowledge, Sltkn nlder, a ut)lquely diatinct species still 
little kiiowu to luy [K-ople, bax remained iu comparative olMcurltj' from 1832 
until recently. ItH linbltnt aud range are yet lmi>erfertly known. Itn Held nnme 
1h '' ulder." and It Ix probnbly not dlstlngulslied by laymen from other nlders 
of Its ran^. 




A Rlender sliriib from 4 to V, feet blgli I In tnrge tliicketa) or occasionally a tree 
from 20 to .'W feet lilyli and from 1 lo S iiiclii-s tliroiisli. Usually crowded in 
shady iilai'CH. \tv n-oMri of nearly Ktraltilil. liiirlzonlal liranclies Is narrow aud 
open. The trunk linrk Ih smoutli. thin, anil dull gray, with n blulsli tinge. 
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Season's twlgx, minute)]' balry when young and tblckly glandular-dot tad, lire 
clear, sblny, yellowish brown, and marked wltL ratber large IlKht-oolored speckH. 
Mature leaves (flgs. 110, 120) — wben young notably sticky, with uunierous 
glandular specks — thin and papery, smooth, yellowish creen on tbeir top sides ; 




iral aiM and enlars^. 



niucb lighter .<i-el low-green and shiny beneath, somen-bat as If thinly varnished, 
or sometimes minutely brown-balry on the mldvelns and hi the corners of the 
Hide veins. Male flower clusters about 3 to 5 Inches long and one-tbird of an 
Incb thick. Mature cones (fig. 120), from ftve-elghtha to \.\«e«-lGM.-<«n». <A ** 
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iucb loug and about three-eighths to seven-sixteenths of an inch through, have 
scales with blunt thick ends and minute gauze-winged seeds (flg. 120, a). The 
thin seed-wing is a verj' distinctive character. 

Wood: Nothing is known of the characteristics of the wood, which Is prob- 
ably very much like that of the mountain alder (Alnus tcnuifolia) ; not known 
to have any economic use, but, when large enough, suitable for charcoal and 
fuel. The tree is useful as a forest cover for its firm thickets, which protect 
lower mountain stream and springy sloix»8 at lower elevations than those at 
which the mount a iu alder grows. 

Longevity. — No records of age are available. 

RANGE. 

Northwest coast from Alaska to OreKon and to wost slopes of Rockies in .\lberta and 
Montana. From sea-Ievel to 3,000 and 4,000 feet (timber line) in Alaska, and chiefly 
above 3.000 feet In British Columbia and United States. Of tree size mainly In Alaska. 
Range imperfectly known. 

OCCURRENCE. 

In moist bottoms, lower courses of mountain streams, and marshy flats, in humus- 
coverod, rich, rocky, or gra%'elly soils. Forms pure stands over limited areas, or mingled 
with willows (at north), occasionally with western red cedar and broadleaf maple. 

Climatic Conditions. — Similar In part to those of western red cedar. 

Tolerance. — Endures considerable shade, especially in early life, but requires over- 
head light in later stages. Seeding habits and reproduction undetermined. 

Family CUPULIFERffi. 

A very iniiwrtant family of most useful hardwoo<l timber trees, which includes 
chestnuts, beeches, lioriibeauiH, and oaks. A characteristic of their fruits, 
which are nuts, is that they are wholly or partly inclosed by a usually woody, 
separable coverhig, as in the prickly "bnrs" of chestnuts and be(»ches and the 
scaly or bristly cujis of acorns. Flowers, male and female, are each borne 
on different parts of the same tree, often on different parts of the same 
branch, usually greenish or yellowish, and, with one or two exceptions, incon- 
spicuous and unlike in appearance the showy flowers of cherries, magnolias, 
and many other groups of broadleaf trt»es. The fruits of some meml)ers ripen 
in a single season, while those of others recjuire two .reasons to complete their 
development. Fruits of all are heavy, falling only beneath the mother trees 
and depending for th(»ir distribution upon flood waters and streams, or ui)on 
birds and mammals whit-li carry or store them away for focnl, and thus, when 
they do not eat tliem. help to spread and proi)agate them. The leaves, mostly 
shed in the autumn of each year, but evergreen in one division of the family, 
are produce<l sinj^Iy, never in pairs. 

CASTANOPSIS. CHINQUAPINS. 

Members of the chin(piai)in group, as the name indicates, are, chestnut-like 
in some of their characters, and are closely related to the chestiuits on one side 
and to tlie oaks on the other. Sinne of them have hard, lieavy. strong wood, 
while others lU'tMlnce lighter and softer, brittle wood, unlike that of either 
chestnut or oak in ai)i>earance, but like that of Imth in containing tannin. The 
bark also contains tannin. Smooth twigs with scaly buds. They are character- 
ized by their thick, evergreen leaves and (in our species) by their prickly fruit 
burs, which, though smaller outwardly resemble somewhat the burs of the 
common chestnut. The fruit (burs) reciuire two seasons in which to mature 
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and contain from 1 to 4 tliin-shellcMl nuts, which (in our species) are released 
by the opening of the bur. Male and female flowers minute (male much more 
numerous than female), 8 In a minute cluster, arranged on cylindrical, long, 

uiirlght stems. The male clusters grow from the bases of leaves iiroduced that 
season, while the female flowers, also borne in li-flowered minute clusters, are 
arranged on the base of the stems bearing male flowers (flg. 121). Flowers 
dei>end entirely ui)on the wind for carrying iK)llen from the male to the female 
flowers, and for this reason male flowers are much more numerous than female 
ones. Like the chestnuts and oaks, the trees of this group have large, long 
taproots. One si>ecies only, a native of the Pacific region, occurs within the 
rnitetl States. 

Western Chinquapin. 

Cafttanopsifi chrynophyUa (Hook.) A. de Candolle. 

DISTINGUISHING CHARACTERISTICS. 

The field name of western chinquapin Is simply " chinquapin," probably from 
the close external resemblance of the fruit burs to those of the eastern chinqua- 
pin {CuHtaura pumila). Sometimes it is called ** goldenleafed chestnut,'* in 
reference to the yellow under surface of the leaves. 

Under tlie conditions most favorable for growth it has a straight trunk from 
SO to 1(K) feet high and a diameter of from 3 to 4 feet, while authentic records 
show that it may attain a height of 15() feet and a diameter of from 5 to 10 feet 
Such trees are very rare or probably not in existence now. Ordinarily it Is 
from :iO to 50 feet high and from 8 to 15 inches through. (The high mountain 
form is a low^ shrul), with slender, ha If -prostrate stems, and has been distin- 
guished as Catttanopsis chrynophyUa minor,) Large trees have fluteil trunks 
and are clear of branches for from one-half to two-thirds of their length. The 
big limbs of young trees stand out in a close, pyramidal crown, while in old 
trees they form a dome-like crown. The bark of young trees is thin, smooth, 
and dark grayish, but that of large trunks is from three- fourths inch to li 
inches thick or more, deeply seamed, and composed of very wide plates, wiiich 
are reddish brown externally and brilliant red within. The evergreen leaves 
(figs. 121, 122), those of each season's growth persisting about three years, are 
thick, leathery, deep shiny yellow green on their ui)per sides, while beneath they 
are coated with minute golden yellow 8<*ales, as are the leaf stems. They are from 
2\ to .*5J inches long, or on vigorous shoots from 4 to (5 inches long. Flowers 
open in early summer, but not uncommonly continue to open throughout this sea- 
son and into midwinter. The fruit matures in the autumn of the se(»nd season, 
when the si)iny burs (fig. 122), about 1 to 1} inches In diameter, split open 
irregularly by 4 divisions, Iil)erating the e<lible nut. which is shiny, yellowish- 
brown, sweet, and usually single. Wood somewhat brittle, fine-grained, rather 
soft, pale reddish brown. Excellent saw timber Is furnished by large trees, 
and the wood is suitable for agricultural implements. The region of large 
growth, though cimiparatively small, is one in which commercial hardwoods are 
scarce, so that this tlmlter is of very considerable economic importance. 

I^)NGEVTTY. — Very little Is known concerning the age, which in large trees is 
l)elieved to exceed 500 years. Trees from 18 to 25 inches in diameter are from 
145 to 190 years old. 

RANGE. 

SouthweHtern Washington to sonth^rn California. Cascades, from Sknmanla Coanfv. 
Wash., southward through those of Oregon (chiefly on west slope) and coast, rangw 
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Sierras of California to San Jacinto Mountmlna. Shrubby throughout Its ranite, except 
In Oregon Caarades and In coast mounlalna of northwestern CillfDrula.' 

WAaHCNaTON, — At MoITbI'k Springs. Skatnanla Couul;. the oul; atatlon now known. 

Obeqon. — Valle; of Columbia River, In vlclhlly of the Cascades, and aoutliwnrd over 
western slope of latter ruaee, often orossltig to east slope, rb at Uaant Pitt, aod eiteDd' 
tng eastward to Klamath-Dembutes Divide: generally at 2.000 to 3.000 feet elevation: 
' also Id Slsklyous and westward to soutbem «oast mountains of Siskiyou National Forest. 
Uwally noted lit Dalles of Columhla. on Mount Hood, near rlD of Crater Lake and at 
I-orl Urford. 
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Nevada, In the yellow pine belt, at elevations of from 6,000 to 7,500 feet, and also oppo- 
site Lone Pine, at 9.000 to 9,500 feet ; probably occurs at many other points on this 
slope. Abundant in northern coast ranges, especially near coast. Frequent about San 
Francisco Bay, as on Mount Tamalpais, Oakland Hills, and Mount St. Helena ; as also 
on seaward range south of San Francisco, in Santa Crua Mountains, and at Monterey 
on north side of Huckleberry Hill. Probably also in Mount Hamilton Range. Bather 
scarce in Santa Lucia, San Luis Obispo, Santa Barl>ara, and San Gabriel National for- 
ests, but frequent in San Bernardino National Forest, where it forms an Important part 
of chaparral at 8,600 to 10,000 feet elevation, while in San Jacinto National Forest it 
grows at from 8,000 to 10,800 feet. 

OCCUSBENCE. 

Mountain slopes, sheltered ravines and valleys, slopes of canyons and gulches ; In 
rather dry or extremely dry rocky and gravelly soils. Largest in valleys of northwest 
California ; small or shrubby at high levels elsewhere. 

In dense pure-growth thickets over large areas In latter regions, interspersed with 
low forms of canyon live oak, western Juniper, scrubby Jeffrey pine, scrub oak and cha- 
parral ; but often scattered among redwood and Douglas flr. 

Climatic Conditions. — Combine those of white fir and Jeffrey pine (at high levels) 
and of Douglas flr and redwood (at lower levels). 

Tolerance. — Very tolerant of shade ; in later life endures side shade but requires 
overhead light for l)est height growth, clearing Its long trunks well in close stands. 

HRpnoDircTiON. — Abundant seeder, but less so in mixed stands, where seedlings are only 
fairly frequent ; more plentiful at higher levels, where washing covers seed in crevices and 
pockets in shade of seedlings and other plants. Much seed eaten by rodents. 

QTJERCTJS. OAKS. 

The oaks form a large group, composed almost entirely of trees, some of 
which are the most imiwrtant tlinher trees of North America. They are worUl- 
famoiis trees, which through their powerfully built trunks, branches, and roots, 
have earne<l the reputation of the greatest physical sturdiness. The great 
strength and other useful conmierclal (lualities of their woods, together with 
the fact that many of the si)ecies occur over large areas hi nearly pure forests, 
render these trees of the highest economic value. Most of them are long-lived 
and very aggressive in their i)ersistent efforts to mahitain themselves, through 
setHl and si)r(ait reproduction, against fire and the ax, and against other forest 
trees and to extend their doniani. With some exceptions they grow rather 
slowly and rciiuire several centuries to i)roduce the high-class saw timber 
whidi our virgin oalv forests once furnished in great quantities, but which now 
is rai)idly disai)i)earlng. 'i'liey are cosmoi)olitan, and adapt themselves to dr>*, 
sterile soils, as well as to moist, fertile ones, and to cold as well as to temperate 
and troi)icnl climates. They i)refer, however, temijerate regions, in which the 
numlH.'r of si)e<ies is greatest. In altitudinal range they are equally unre- 
stricted, for they i)ush tlieir sturdy ranlvs from near the sea far up mountain 
sloi)es and canyons to nearly ]0,(MK) feet elevation. 

The two broad classes of our (Kiks — tlie white oaks and the black oaks — are 
l)opularly distinguished by the color of the wood and bark. Technically they 
are based upon different habits of i)ro(iucing fruit (acorns). The white oaks 
pnxluce their acorns in one season; tlie black oaks jiroduce theirs in two 
seasons. There are four excei)tions wliich do not fit these classifications, 
namely, two Pacific oaks, which have wood resemlding that of white oaks but 
which require two seasons to mature their acorns, and one Atlantic and one 
Pacific oak which have tlie darker wood and bark of !>laclv oaks but which 
mature their acorns in on<» season. 

Many oaks have massive and straight trunks: most of tliem have furrowed 
and scaly bark and i)articularly large, i>owerfnl branches which often form im- 
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mensely wide hut stonn-firm crowns. The hard, characteristically porous 
wood (pores occupying mainly one r>ortion of the annual layer) is exceedingly 
strong in some oaks, and, with the hark, is astringent, due to the presence of 
large amounts of tannin. 

The leaves of oaks occur singly on the branches — never in pairs, one opposite 
another. The winter buds, rounded, angled, or pointed, are formed of overlap- 
ping scales. Some oaks shed their leaves in autumn of each year; others, 
have evergreen leaves, which are shed the second or third year. 

Male flowers, minute, arranged singly on thread-like stems, hang down in loose, 
tassel-like clusters from buds on twigs of the previous year's growth. Female 
flowers, minute, very inconspicuous, bud-like bodies, are produced singly or 
several in a stemmed cluster, from the bases of young growing leaves of the 
spring: they develop into a nut-like fruit (acorn) in one or two seasons. 
A notable exception to this arrangement of flowers is found in a section of the 
^'enns Qucrvutt Pamnia (treated by some authors as a distinct genus). In these 
oaks, from .3 to 5 male flowers occur together, the groups are scattered along up- 
right stems and grow singly from the l)ases of yoimg lejives of the season (somf?- 
times from the basc»s of the leaves of the previous year). Single female flowers 
are also borne at some of these leaf-bases, usually at the uppermost ones. 

Flowers of all oaks are fertilized by the wind. The acorns which mature In 
a single season grow steadily to full size during that period, while those which 
mature in two seasons develop only very slightly the first summer (appearing 
as miniature acorns), and begin to increase perceptibly in size only at the open- 
ing of the second season. Mature acorns of annual-fruiting oaks are therefore 
found on twigs of the year, while those of biennial-fruiting oaks are attached to 
2-year-old twigs. By Inspecting the biennial oaks In autumn or winter It 
may always be detemiineil whether or not they are to bear seed the following 
season. Seed production is more or less periodic, at intervals ranging from 
one to three years; but occasional trees bear fruit for several consecutive 
seasons. 

The fruits, called acorns, are distinctive in having a separable, scaly — some- 
times bristly — cup partly or almost wholly inclosing the smooth, thin-shelled nut 
Seed of the white-oak acorns is usually whitish, sweetish, and palatable, while 
that of black-oak acorns is yellowish and bitter with tannin. In autumn, 
when the nuts are mature, either the nuts fall from the cui)s or, in the less 
easily separable fruits, both nuts and cups fall together. 

Under favorable conditions acorns may germinate in autumn, but they com- 
monly do not germinate until spring. The seed, or firm, inn^ body of the 
acorn, consists of two seed-leaves, separated down the center, and from between 
these, as germination proceeils, grow both the root, or radicle, and the main 
stem of the little oak. Unlike those of some other trees, the seed-leaves of the 
oaks do not form the flrst green, leaf-like organs, but remain in the split shell 
and furnish nutriment to the growing stem and root until their supply is 
exhausted, when they become black and later fall from the stem. A character- 
istic of the seedling is the production of a very large, long taproot This grows 
for the flrst one or ti;v'o years at the exi)ense of the stem, which gains but little 
in height meantime. It enables seedlings repeatedly to survive ground fires 
which kill the short stem. A new shoot may be formed many times and the 
little tree finally establish Itself. 

Acorns are disseminated entirely through the agency of flood waters and 
animals. Mammals and birds eat them in large numbers and so reduce the 
chances of reproduction, but by burying or otherwise storing them for winter 
use they virtually plant them. 



278 FOREST TREES OF THE PACIFIC SLOPE. 

Oaks are of ancient origin, remains of them found In the Cretaceous and 
Tertiary periods showing that they once occupied a much more northern 
habitat than their existing descendants do now. 

Approximately 300 si)ecies of oaks are known In the world. About 53 species 
occur within the United States, and all except 3 or 4 of these are trees. Four- , 
teen tree oaks inhabit the Pacific region. All of these enter or belong wholly 
to California, while one or two of them extend into the southern Rocky Moun- 
tain region. This enumeration of si>ecies does not Include numerous varieties 
of oaks, nor hybrids, of which a goo<l many have already been described. Others 
are likely to be discovereil. 

Valley Oak. 

QucrcuH lohata N<^e. 

DTSTTNOITISHINCJ CHARACTERISTICS. 

Valley oak. so called because it grows chiefly in open valleys. Is the largest 
of western oaks. A striking characteristic is its scattered occurrence. Massive, 
short-trunked individuals, with enormously broad, often symmetrical, round- 
toi^ed crowns, grow naturally far apart, forming picturesque vistas through 
their open ranks. The huge trunk, with grayish, deeply furrowed bark, gives 
oflP very large, rough-barked, arching limbs at from 8 to 25 f^t from the ground, 
the drooping lower branches sometimes reaching the ground. Occasional trees 
have tall, undivided trunks, with small spreading or drooping short branches 
In a narrow, dome-like crown ; generally, however, there is not more than a single 
length of clear saw timber in the trunks. Height, from 60 to 75 feet, sometluiet 
80 or 100 feet, w^ith a diameter of from 30 to 40 inches or more. As it straggles 
up narrow valleys into the foothills it becomes small, often under .^.0 feet in 
height and 1 foot tliroiij;li. Mature leaves (fig. 12.'^), slieil in autumn, are 
variable in size and form on the same tree ; deep green and minutely hairy 
(star-shaiM>d liairs) on their top sides, lighter and minutely hairy l>eneath : 
leaf stems also hairy. Acorns (fig. 12.*i), matured in one seas<m and sometimes 
produced in very large (luantities.o are also variable in size; bright chestnut 
brown when ripe. WochI, pale dull i)rown. very brittle, firm, often cross-grained 
and difficult to si)lit or work. On account of its poor timber form the trees are 
rarely if ever cut for anything but fuel, for which, however, they are much 
used. / 

Ix)NGEViTY. — Nothing is known of the extreme age attained, but it is believed 
to reach at least from 'MH) to 4(H) years. One tree 21 i inches in diameter showed 
an age of oT years. 

kan(;k. 

Western California. — Interior plains and valloys of coast ranges and westom foot- 
hills of Siorrns from holow mouth of Pitt River on iippor Sacramonto River, at the north, 
wliere it grown from soa level to L'.OOO feet, soutliward to Tejon l*asH, Tehachapi Valley, 
AnteIoi>e Valley (west end of Mojave IJesert), and across southern coast mountains; 
here ^rrowin^ at elevation of 100 to 4, ,")()() feet, and reaching its southernmost limits in 
Hanta Monica and Lamanda Park (within the city of I.os Angeles). Abundant in Sacra- 
mento Valley, ext«'ndin>; northward to Anderson on the river and Shasta (town) in 
western foothills (Shasta County), reaching; also valleys of lower Sierra footbiUs. Both 
sides Sacramento River and trihutarles in Tehama. <ilenn. and Huttc counties. Northern 
coast ranges noted in Stony I'reek National Korest northward to Gravelly Valley and 
<»ther streams; in Mendocino County northward to Round Valley, Cahto, and I^ytons- 



" In some parts «»f the tree's ranjfe the sweet acorns are Kuthered and fed to swine In 
lieu of grain. 
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Arm and on Ellem Island (east end of Sulphur Bank Arm) : west side of Clear Lake to 
I^keport, Kefseyville, and Soda Bay. East of Clear Lake to North Fork of Cache Creek 
and to head of Long Valley. Coluna County: Common on Sacramento River, north and 
south of Colusa ; also in west Colusa County In most watered valleys ; abundant in 
Cortena Valley and Itetween Cortena and Bear creeks, also throughout Bear Creek 
country ; west waird In all valleys from Sites to Stony Ford ; west of Stony Ford, sparingly, 
to near foot of Snow Mountain. Yolo County: Knights Landing to Woodland and Davis ; 
throughout Capay Valley, up Cache Creek into foothills to Clear I^ke ; vast side of 
Southern Pacific Railroad between Yolo and Zamora ; from Madison westward on Cache 
Creek to Esparto ; between Davisville and Swingle Switch. Sutter County: Sacramento 
River and adjacent sloughs between Colusa and Marysville buttes ; north 4if buttes. In 
narrow belt (1 or 2 miles wide), but east of buttes, reaching to Marysville on Fealher 
River. Napa County: Throughout Napa Valley to Callstoga and lower slopes of Mount 
St. Helena. Butte County: East to vicinity of Chico and Durham ; recedes at Durham 
toward the Sacramento, reappearing at Biggs, thence going southward iv. Sutter and 
Yuba counties to Marysville Buttes and to Yuba and Feather rivers ; Honcut Creek 
l>etween Butte and Yuba oounties : Feather River to l)eyond Bidwell Bar and down river 
nearly to Its mouth ; Yuba and other tributary rivers from Sacramento to foothills ; 
noted at Dry Creek crossing and 2 miles east of Oregon House (between Marysville 
and Camptonville). Placer County: Sacramento Valley to a little above Clipper Gap. 
Hacromento County: Sacramento Hivor, American River (very abundant), Cosumnes 
Ulver, Deer Creek, and about (Jalt. Nan Joaquin County: Sacramento River, Stockton, 
LodI, and eastward to foothills ; Mokelumne River from Lockeford to Wallace. Eldorado 
County: ConHumnes River between Nashville and Plymouth, and from Nashrttle to 
Eldorado ; at about 2,0<>0 on rid^e between North and Middle forks of Cosumnes ; 
North Fork Cosumnes River ; and Middle Fork between Pleasant Valley and Oleta ; 
also a little west of Mount Orcum ; near Smith Flat (east of Placerville) ; Stanislaus 
National Forest, at 500 to about 2,000 feet, and near Green Valley, Shingle Springs, 
Pleasant Valley, Calaveras River at Jenny Llnd, Bear Creek Valley (west side of Bear 
Mountains), Garden Valley, vicinity of Coloma, Ix>tus, Indian Digging, Coyotevllle. 
West Point. (>lencoe, Railroad Flat, and Sheep Ranch. Amador County: Jackson and 
Sutter creeks and l>etween I(me and Forest Home; Buena Vista and throughout Jack- 
son Valley : fo(>tbills for 3 or 4 miles east of Jackson ; and between Jackson and Ply- 
mouth and l)etwoon Plymouth and Oletn : Doadmans and Dry creeks, at point a1>out ^ 
miles s<>ulb«MiHt of Olota, and midway l>ft\v<M>n Volcano and Pine Grove; reservoir 4i 
miles west of Pino (Jrovc. CaUntrax Comiti/: West part, particularly on Mokelumne 
River; on flat 2 nillos east of Valley Sprln^^s (road to San Andreas), and l)etween Utter 
and Mountain Uancb ; also near Wl^^iu's sawmill (between Mountain Ranch and Rail- 
road Klati; <'onimon on Mokelumne Itiver below Mokelumne Hill, and l>etween latter 
and West Point ; lower (hIuo of western yellow -pine Im'U Inflow canyon of South Fork 
Mokelumne lUver. TiioUimtu Count}/: West part and on lower Stanislaus River and 
between Sonora and Murpbeys: east of Scmora to Soulsl)yville and Carters; Big Creek 
(northeast of Groveland), and eastward several miles: also on Deer Flat (north of Hi^ 
Oak P'lat). Mariitona Caunti/: Eastward from Mariposa 3 or 4 miles In lower edge of 
western yellow pine (:J.(MH) feet t : on a branch Chowcbilla ("reek (l>elow Chowchllla 
Hill), Mnvid Couuti/: MerciKl IMver above and 1m?1ow Falls and between latter ^nd 
Snelllng. Aladvni i'outilff: Cold Sprlnsxs to Miami Sawmill and southward over Crane 
Valley, at Fresno I'^lats. about North Fork (town». lK»tween Raymond and Wawona 
oecnrrinj; up to Wassama Valley at Ah\vabn(K», also in ("bowohilla Canyon; between 
Wassama and Fn^sno I'lat, and from latter to Coarse (Jold Gulch; between O'Nell and 
North Fork. I'tusno <inil Kin;/ cauntitH: San Joa(iuin Ulver Canyon In most gulches 
and basins; Toll House (1,1mm» feet > ; north of Kin^s Ulver In Burrough and Watts 
valleys and on Sycamore Creek ; south of KIu;^s Ulver. in Sipuiw Valley and Mill Creek 
Valley, where It Koes lieyond Duulap ; Mill Creek to Hadtjer and Kshom Valley; Kings 
River, site of old Kingston, a few miles north of Tulare Lake (Kings Countj') ; south- 
ward on Kings Ulver to within about 2 miles of Hanford and to a point about 4 miles 
north ot Lemoore ; between Armona and Ilardwick belt on Kings River goes southward 
about ."» miles and northward about .*{ miles, l»eing 7 or H miles wide; northward near 
Cando Switch and at LIllls. Tulare Count if: Vicinity of Vlsalia and to Venice Hills; 
from rej^lon of Visalla toward Tulare Lake as far as Waukeena (20 miles) ; eastward to 
near Kxeter and into foothills as on the Kaweah River and road to Aukland. going well 
into mountains ; about " Lemoncove " and up Kaweah River to beyond '* Redstone,** 
and to Whitney Power and Lljiht Company's i)lant (Fast Fork Kaweah River), and 
probably to within 2 miles of west boundary of Seipiola National Park. Abundant In 
Kouthern Coast Uanye valleys. Alatnrdu and Contra Costa rounticfi: Pleasanton Valley 
and northward to San Uamon and Walnut CnM'k ; eastward to Mount Diablo (in canyons, 
on both sides, cutting the basal slopes) ; east side of Mount Diablo, on Marsh Creek, 
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almost to Brentwood. Santa Clara County: Santa Clara Valley southward to Gllroy; 
also on lower slopes of Mount Hamilton. San Mateo and Santa Cruz countiea: Between 
south end of San FYaneisco Bay and base of the Santa Cruz Mountains ; east base of 
hills w«st of Talo Alto and southward. San Benito County: San Juan Valley, particu- 
larly borders and foot of surrounding hills; common in San Benito and Bear valleys 
from San Benito southward ; also in Dry Lake Valley. Monterey County: Not in Monte- 
rey region nor on coast : nor in lower part of Salinas Valley below Kings City, and prob- 
ably not for some miles above Kings City, but common in hot interior valleys ; Santa 
Lucia Mountains (Monterey National Forest), at 500 to nearly 5,000 feet elevation on 
watersheds of Sur, Carmelo, Arroyo Seco, San Antonio, and Naclmlento rivers ; noted In 
upper part Arroyo Seco and Reverse Canyon ; also on Milpitas Creelc from foot of Santa 
Lucia Peak southward to old San Antonio Mission and Jolon ; thence to Dani Ranch ; 
San Luis Obispo National Forest, at 400 to 2,500 feet in Carriso, Salinas, Santa Mar-, 
garita, San Luis, Arroyo Grande, and Iluasna river basins; not on dry Tulare Plains 
to east in San Joaquin Valley, except in protected localities, where it ascends a few 
Sierra foothill streams to 3,250 feet ; on basal sloi)es of Bear Mountain and eastward 
to Callente ; from Caliente to Tehachapl Valley ; west end of Tehachapl Valley ; about 
the borders of Cummings Valley (west of Tehachapi)^. and thence northwestward down 
mountains to plain ; at Tejon Ranch and along Tejon Creek; in Caflada de las Uvas from 
Libre Ranch to Fort Tejon (elevation, 3.173 feet) and to Castac Lake; also in Antelope 
Valley (east of Tehachapl Mountains), the west end of Mohave Desert. One of the 
most important oaks in Santa Barbara Mountains at 100 to 4,500 feet, but only in Santa 
Maria, Santa Ynez, Newhall, and Elizabeth river valleys and in OJal Valley ; vicinity of 
Los Angeles, in Chatsworth Park, and at San Fernando; on Santa Rosa and Santa Cruz 
islands. 

OCCURRENCE. 

In low valleys (both narrow and broad) and rolling low plateaus; in fresh, rich, 
loamy soil, or, loss commonly, in dry. gravelly soil. 

In pure, very open (often distantly scattered) stands; largest in deep alluvial soils. 
On borders of valleys with blue oak. 

Climatic ('oxditions. — Similar to those of California live oak, but under less imme- 
diate influence of sea. 

TOLEUANCB. — E^ndnres considerable shade In youth, and shows tolerant qualities when 
old, but essentially light needing. 

RBPRDDrcTioN. — Very prolific seeder at intervals of about two years. Reproduction 
exceedingly scanty, due probably to the fact that trees grow on grass-covered, pastured, 
or wheat land, the surface of which is rarely broken where the mast falls. Seed germi- 
nates readily when well covered in fresh litter or soil, but it is seldom so covered by 
natural means. 

Brewer Oak. 
Qucrcus brcireri Kngolmann. 

DISTIN(a I8HIN(J CIIARACl'ERISTTCS. 

Brewer oak. generally called "shin oak" liecause of Its low, shrubby form, 
i.s rarely, if ever, a tree, but forms dense, continuous thickets, in which its 
slender stems are usually from 4 to 8 feet high (or. in specially favorable sites, 
from 12 to 18 feet high) and from 2 to 4 inches in diameter. The bark is 
.*<caly and dull gray. Season's twigs, i>ale reddish-brown to reddish-yellow, are 
minutely hairy. Mature leaves (fig. 124), shed in autumn, are deep, shiny 
green and roughish with very minute (star-shaped) hairs on their top sides; 
lighter green and minutely woolly beneath; varying in length from about li 
to 3i inches. 

Of no commercial use. but important as an effective cover for rocky sloiies, 
its network of creeping roots, from wlilch its sucker-like stems originate, 
making irresistible barriers to run-off waters. 

RANGE. 

Calxfobnxa. — West slopes of Sierras, at about lower edge of yellow pine gTOW^** 
northern border of State southward to upper Kaweah River basins In Tolar 
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Climatic Conditions. — Similar to tho.se in range of western yellow pine. 

Tolerance. — Slender, clean stems indicate decided Intolerance of shade : small crowns 
always in full light. Seedlings endure slight shade. Seeding habits undetermined. 

REPRODrcTit)N. — A prolific, but apparently an irregular seeder. Reproduced exten- 
sively from root sprouts. 

Garry Oak. 
QucrcuH ^arryana Hoolter. 

DISTINGUISIIINO CHARACTERISTICS. 

Next to valley oak, Garry oak, known most coniinonly as " white* oak," is the 
larjrest oak in the Pacific coast rej;ion. Occasionally from 75 to IK) feet high, bnt 
nsnally from 5() to UO feet high and from 18 to :M) inches in diameter, with a 
short, clear trunk and a broad, round- top|)etl crown ; the large limbs tend \\\y- 
ward; the lower ones, however, stand out straight and the sprays droop some- 
what. On high mountain sIoih'S it is a small, shruhby tree and on exi)osed situa- 
tions along the seacoaist a very low shrub. The light grayish-brown bairk of 
large trunks has wide ridges and shallow, narrow furrows. Year-old twigs are 
(t)nspicuously hairy — very much so when young — while the large buds, from 
three-eighths to one-half inch long, are thickly coated with pale rust-colored hairs. 
Mature leaves (fig. 125), sIkhI in autumn, are thick and somewhat leathery, 
very dee]), shiny green and smooth on their to]) sides, and pale green and usu- 
ally decidedly hairy, but sometimes only very slightly so, beneath; leaif stems 
liairy. I^eaves of some small tree or shrubby forms are thinner than those of 
large tre«»s, but their twigs and buds are the S4ime. I^eaves range from 3i to (ij 
inches in length. Acenis (fig. 125), sweet; matured in one season. Wood pale 
jellowish brown, hard, fine-grained, strong, rather tough, and durable. Similar 
in quality to tliat of eastern white oaks. Young oi)en-grown trees supply ex- 
ct»e<lingly tough, stiff wood, suitable for wagon tongues and other similar pur- 
poses ; larger trees yield wood suitable for the same purposes as those for 
which standard grades of white oak are employed. Garry oak is the only 
timber oak of the northwest coast country, and for this reason it deserves the 
forester's careful attention. 

I>oNGEviTY. — Little is known of the age limits, but it is undoubtedly a long- 
lived tree, i>robably attaining an age of from 250 to 35<) years or more. Two 
trees, respectively lOJ and 27 Inches through (inside of bark), were 1S3 and 251 
3'ears old. 

RANGE. 

Vnlleys and dry, firrnvelly fiIop<»fl and table lands from Vancouver Island southward 
through wostom Washington and Oregon into coast ranges of northern and central Cali- 
fornia : generally at elevations from near sea-level to 3,000 or 4,000 feet 

British Columbia. — Only on southeastern coast of Vancouver Island, where it is large 
but rare and local. From Straits of Fuca, at some distance west of Victoria, northward 
uver about one-fourth of east coast to Nanaimo, extending inward ab<^t 30 miles ; on 
islands of Gulf of Georgia ; an isolated grove on northwest end of Vancouver Island, on 
Quatsino Sound, and another on Fraser River (mainland) 11 miles above Yale. Described 
originally from plains around Vancouver, on mainland, but not seen there since. 

Washington. — Occasional slopes and prairies, in Puget Sound and Columbia River 
basins, also ascending west slope of Cascades to considerable elevations and extending to 
cast slope In the Columbia and Yakima River valleys ; generally below 3,800 feet. 
Locally noted as follows: Islands of Puget Sound; Fairhaven (Whatcom County) ; vicin- 
ity of Seattle: Steilacoom, and Roy (south end of Puget Sound, Pierce County), and 
farther south at Wlnlock (Lewis County) ; Satsop (Chehalls County) : west base of 
Mount Rainier ; near Mount Adams ; Columbia River Valley eastward to The Dalles : 
White Salmon and Bingen (southwest Klickitat^ County) : Tamplco (central western 
Yakima County) ; Klickitat River near Ilellroarlng Canyon. 
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OUOON. — Cbleflf WlllHinette River Valle; (western Oregon) ticcndlng weat dope of 
Caicades aometlmeB to an eleralioD of about 3 000 feet and into lover fellow pine 
growth : on eait aloitea of Caacadea at nortb and lower Slaklyoua at the aoutb Not 
detected on aea side of couit rongee Locally noted as foltowH Beaverton on Columbia 
Blver, and at moutb of Willamette River Willamette bottoma near Portland Tlclnlt; of 
Hood River nortbeast and east slopeH of Mount Mood (In T 1 3 R. 10 B and T 3 S. 
R. 11 E.). bere occurring on Tj'gb River ^ alle; bead or the Willamette (T 20 8 R. :! 
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to Marin County, and south of San Francisco to Santa Cruz Mountains. Locally noted 
on most south slopes and valleys of Trinity National Forest, such as Grouse Creek, on 
Humboldt Trail, near South Fork Mountain, at 2,500 feet, Rattlesnake Basin, at 3,800 
feet, and creek bottom near Friends Ranch, at 3,700. 

OCCURRENCE. 

In alluTial high bottoms, valleys, prairies; less commonly on dry hill and (north) 
mountain slopes. In deep, fresh, humous soils (largest In west Washington and Oregon), 
and also in dry, gravelly or rocky soils (small or scrubby). Occurs only in open mixture; 
usually with Kellogg oak and Douglas fir, but also with madrofia, western yellow pine, 
and Oregon ash. 

Climatic Conditions. — Similar to those of Douglas flr. 

Tolerance. — Endures slight shade in youth. 

Reproduction. — Prolific periodic seeder (about every two years).* Seedlings rather 
scarce, most frequent on moist humous soil and litter ; uiibroken, grassy surfaces where 
seed trees often grow are unfavorable for reproduction. 

Sadler Oak. 
Qucrcus sadleriana R. Brown Campst. 

DISTINGUISHING CHARACTERISTICS. 

« 

Sadler oak — named iu honor of a Scottish botanist — has no common name ex- 
cept " scrub oak.'' Though it Is only a shrub under 6 feet in height, ft is included 
here because of its value as a slope cover. It produces extensive dense thickets 
on high, drj' slopes between about 4,000 and 9,000 feet elevation. The very dis- 
tinct form of its leaves (fig. 12(J), which are thick, deep yellow-green, smooth, 
and shiny on their upper surfaces, and white, smooth, or slightly hairy beneath, 
readily distinguish it from any other associated oaks. The leaves, though not 
strictly evergreen, remain on the branches until the next season's foliage Is 
produced. Acorns are matured In one season. 

RANGE. 

Coast and SlHkiyou mountains of southwestern Oregon and northwestern California. 
Orkgon. — On top of coast mountains along old Wlmer road ; top of Sisklyous near 
nappy Cump Trail. 

California. — Crescent City Trail, I>el Norte County, near Oregon line. 

OCCURBENCE. 

Mountain slopes in dry, rocky and gravelly soil. In extensive thickets of pure growth. 

Blue Oak. 
Quercus douglasii Hooker and Amott 

DISTINGUISHING CHARACTERISTICS. 

Appropriately called blue oak on account of the blue-green color of Its foliage, 
but known locally also as " white oak," from Its light, ashy-gray bark. Trunks 
exposed to the sun are especially light colored, sometimes even whitish, but are 
considerably darker gray In sheltered situations. 

Usually small or medium sized, from 30 to 40 feet high and from 10 to 15 
inches in diameter ; exceptionally, from 60 to 75 feet In height and 2 feet in 
diameter; larger trees occur, but very rarely. The rather thin, paiM|p|y »' 
bark flakes off easily. The smooth-looking trunks are short and clear of br 
15188—08 ^19 
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(or about 10 to 20 feet ; they are luvarlably leaning or bent, and give nIT cdiort. 
ttik-k, Iwrlzoiitiii, iiiiitorteil llinlw. which form ii (.iinipaot, Hattlnh, (lonie-Ukf 
(.Town. Year-old twigs ate exeeedJDgly brittle, dull gray to reddUb brown, and 




iimrc c.r Ii^h iiiiiiuli-l.v liiiir.v. M.Unro kiivcs (li«!'. '-7. liS).extri'niely variable 
in siw ami forin ; tlii'ir uiuht sUics niiis[iipuoiisly linp.ii lislit blue, with miuute, 
Bimesi; star-»UuiK<X hairs; iK-uyatU palL- bluish or yellowish green, with very 
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lliH- i»rt liHir^; mIdvfInK and tbeir bmnebes iiImo with very fine wift li;t[r.s 
They iirp slifi] Kcxliully Inte in uutninn. Acorna (fig. 12S). docj) chestnut 
browu when rt|te und vxceedtugly variable Id form, are matured la oac eeason. 




Wood, durb mottled brown, verj' deuite, heavy, Htlff. and brittle, ¥ 
grained and dlHIcult to split; sapwood, unconiiuonly thich. Lai 
often unsound. It Is unlit for any ordlnanr wmmerclal oae, tnit ll 
for which It is extenalvelr used. 
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Longevity. — Very little Is known of the age attained. Believed to be long- 
lived. Tree<» from 14 to 20 laobefl Id diameter are from 175 to 280 years old. 
On-Ing to tbe de<-ayed heart of large trees It is exceedingly dtfficalt to determine 
their age. 




I trom MeadoclDO 
nil of Maiiat .Stiastit luiuthward to Saatn Yoei BDd Tehacbapt 
i>f Moliavi? ln-K.-il, In luaBI ranges, .■i.mmoD on lower foot- 
lad rar« Id vallefs ; eiteoila westward and oorthward to «aBt 
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BlopM of Reward mnKO at Vkfah on Russian River, becoming very abundant south of 
San PYanciRco Hay. Common lii Trinity and Shasta National Forests at r><M) to 2,(NK) feet 
elevation, on foothills south of Pitt Klver, on lower Sacramento. Mcrioud, and Trinity 
rivers, extending; eastward In Trinity National Forest from beyond Shasta (town) to 
point Just Wfst of Ueddln}?, iK'currln;; also at iiolnt IS miles northeast of KcKldlnf;. 
AlMindant In St(»ny (YiH>k National Forest in coast ranges on lowest hills of east slope. 
In Santa Lucia Mountains, mainly on east sloites in Carmelo, Arroyo S4>co, Sun Antonio, 
and Naciuiifuto river basins at 'J.'iO to :{.(NM) feet. San Luis OliiHi>o National Forest, 
f^enonilly distributed hi farriso. Salinas. Santa Margarita, San Luis. Arroyo tirande. 
and Iluasua river watershe<ls at \AHM to 2.r»(M) feet. Santa I^rlmra National Forest, 
only in north western part ; In Santa Maria and Santa Ynex river Imslns, where it f^rows 
at elevations of r».'>0 to 4.0IN) f(H>t. Elsewhere In southern coast ranges, limited to 
Ijorders of Moliuve desert on north slopes of northern Sierra Llebre Mountains and In 
San Fernando Valley at Kncino (southern part of San (Sabrlel National Forest), the 
southern limit. On west sl4>i>e of Sierras It occurs very f^eneraily and abundantly In 
foothills at .^»<N) to :{,0<K) feet, southward throughout that side into valleys of Tehachapi 
Mountains : common, at north, in lessen Peak and Plumas National Forests up to 2,(K)0 
feet. Abundant In Stanislaus National Forest on lowest hills lietwetm :t<M> and l,r><N) 
feet, as it Is also, up to alsuit L<NN) feet, in the Sierra National Forest. 

(KHTRRKNCE. 

On low foothills and their valleys : in dry. loamy, gravelly, and nn-ky soils. Forms 
extensive. iM*culiarIy <»pen, pure stands, and Kr«>ws with Wlsiisenus oak, (California 
white and live oaks, and Sabine pine. 

Climatic ('oxi>itionm.— Similar to those of Sabine pine. 

ToLERA.vcK.— Very Intolerant of shade. 

Repkoihttion. — Prolific |>erl<»dic seeder. Seedlings scarce in ground usually grazed or 
cultivated, where much seed Is destroyed or has little chance of germination ; rather 
abundant elsewhere. 

Alvord Oak. 

QurrrUM alvoniiaiia^ ]'^ist\v<xxL 

I)I8TIN(;i:iSIIIN(} CIIAKA<TKKISTI<\S. 

So little is known now of th<' newly found Alvord oiik tliat it iH imiK)8Hll)le to 
give an adequate account of its characters.^ 

Sahl to 1k» a ** small tree or shrub ^' wltli ''small, brittle, and easily falling 
dentate tt(K)tbtMlI lejives," fnmi the texture of which it is assigneil to the white- 
oak group. The acorn Is smooth, except the minutely scaly cup, which has 
very fine, close, whitish down. Nothing Is known of the height, the form of 
trunk or cn)wn, the wotnl, or otlu»r characters. It ap|>ear8 to be closelj' related 
to Q. r/iimoxa, one form of which it resembles In Its leaves and acorns. ^Careful 
field study of this oak Is nniuiretl to t^tabllsh its chani<*ters. 

RANGK. 

T 

Southern California. Descrilied as occurring on ** hills near the desert," and further 
as an " oak in the mountains connecting the (.'oast Range with the Sierra Nevada at 
the southern end of the San Joaquin Valley bordering the desert." 

Engelxnann Oak. 

QuervuR etigpfmanni Greene. 

DISTINGUISHING CHARACTERISTK^S. 

Engelmann oak Is a llttle-knotv'u tree, calle<l ** evergreen white oak " on account 
of Its iMirtly evergreen leavt»s, which remain on the tre<»s fnaii one spring to the 



« Named in honor of William Alvord, former president of the California Academy of 
Sciences. 

* Herbarium specimens, kindly sent by Miss Fast wood from a meager r 
Inaufflclent for an Illustration. 
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next and bejtlit to full when tlie new leaves are being formed. It Is not strictlr 
everKTeen. Its gencrni aspect la tbat of a wbltc oak witb deeply furrowed, 
widely ridged, pate graylah-brown bark, and a big, Irregular, dense, rouDded 




-•0 Uvl liiKli loc'i7isUiiiiill.v Kiiiii.'« hilt tiiller), and from 
ilijiniclcr. Till- liiriii' MtiibM stiitiil cmt nlnicist liorlzontaH.v 
■ iruiik. Twins of tlie llrKt aeiinon lire redilish-brown and 
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contml wltb very minute, short holra. which later disappear. Mature leaven 
(Bg. i;«i), ver>' ilistlnrtlce, nre thick, very deep hlue-Kfeen. and either Rmootb 
or with a few atar-Bbai)ed hairs on their top sides; Diider surfaces and leal 




Rtenifl light yelluivlxh-fn'eeu. mid iiior«> or lew oonted with tawny minute hairs 
(whli-Ii iirt- HimietlmpH prnctkiilly nliHent, however) ; exceedingly variable in 
fonu and hI?/-, InrgiT tenvex otrnrrlng on vlfiorouii nhoots (flg. 1' 
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are matured in one season, and when rii»e are dark to light chestnut-brown; 
cups externally clear red-brown and minutely hairy; their scales, especially 
those at the bottom, having a thick, ridge-like projection on the back and shari>* 
hairy |)oints. 

Wood very dark brown, exceedingly heavy, dense, stiff, and brittle; green 
wood checks and warps badly when exiiosed. It has nothing to recommend It 
for conmiercial pur|»oseH, but locally it is likely to be of some Importance for 
fuel, of which it furnishes a good quality. It is a useful desert species, and 
owing to the limited nimibor of trends and their restricted range, attention should 
be given to Its reproduction and extension. 

I»NOEViTY. — Not fully determined. JudgtMl to be mixlerately long-lived. One 
tree 14^ Inches (inside of bark) showed an age of only 38 years. This indicates 
rapid growth for a desert oak. 

BANOE. 

Southern California and northern I^wer California. 

Calipoknia. — Low hillB in coast regions of soutliern part from Sierra Madre, where It 
extends from Altadena to Cilendorn, southward in a belt about 50 miles wide, beginning 
If) to 20 miles from sea. to mesa oast of San Diego. Forms about one-third of the 
stand In Palomtir Mountains and is second in abundance^ to Quercus caHfomica. Rare 
in Cuyamaca Mountains. At Mexican line extends from Campo to Tecate Mountain, 27 
miles from coast. 

LowEB California. — Extends only a short distance from north boundary. 

OCCURRENCE. 

Low hill slopes and dry, rolling mesas, in loamy sand and gravel soils. Forms small 
groups and open pure patches, but usually In mixture with California live oak. Climatic 
conditions, silvlcal characteristics, and reproduction undetermined. 

California Scrub Oak. 
Qurrcus duniosa Nuttall. 

niSTiN(irisniN(; chauactkristics. 

With the pos.«;iblo exception <»f the polymorphous Qitcrcua iindulata, of Rocky 
Mountain range, California Kcrnb oak nncinostionably varies more than all 
other oaks in the form and size of its leaves and acorns. No sort of satisfactory 
harmony can be estal)lished l)etween the perplexing phases of its development, 
and one is likely to be hopelessly i'onfnsed without a most comprehensive field 
study of the l)ushes and small trees l>elonging to this spiH-ies. At least 3 species 
and as many varieties have been slnglcnl out. but the distinctions between tliem 
are hoiJolessly confusetl by the occasional occurrence of their various tyiK»s of 
leaf and fruit on the branches of a single individual. T'nless the obsc>rver has 
a comprehensive view of all tlie points tlui^t seem to compel the uniting of 
these diverging forms into one varial>le s|»ecies, and one fairly constant sub- 
species, this reduction may seem lianlly ]»roper. 

It is known as *' scrub oak." for it occurs in the main, singly or massed in 
low thickets. witJi the tine, exceedingly stitT twigs and branches closely mingleil. 
The California coast island rejn-esenta lives grown in sheltered places are from 
20 to 25 feet high and from s to 12 or more inclies in diameter, with scaly brown 
bark: while tiie i)ark of tlie scrub forms is scaly and light ashy-gray. The 
twigs, so rigid as to seem tliorny to one penetrating a thicket, are branchetl at 
very abrupt angles. No adetjuate statement can hv made of the size or form 
characters of the leaves and ac(u*ns, types of which are figured as folly as ix)S- 
sible in tig. 131. 
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Tlie l)eBt marked variety Is Quercus dumosa rnvnlula Sar^ient, to be looked 
fur i>Hi>e<.-iii11y in tlie aorthem and southern rnnge of tbe spe<-1us. It in distin- 
guished by Its strongly rolled or curled lenves, more or lens eontod with whttlHh 
hnlnt, und with prickly horders; the curled edges nre turned towiird the under 
Hurfuu.' of tbe leaf. Leuvee of a seaaon's growth adhere to tbe bnincheH until 




the succeeding spring and t)egln to fall as tbe new leaveH are fornieil. AiiirnK 
are matured In one season 

nood light brown hard brittle of uocommercluluse. Tbe Ritecles useful ouly 
hi afwiatlng with other desert hill shrubs and small trees, In forming u proteett.'w. 
cover on the too scantily clothed dry slopeft. lt»*Xw«i4TMA&»i&!»»*^s^^«*ci 
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crevices and send up sprouts year after year, provided that the thin stems are 
not too severely burned. 

Ix)NGEViTV. — Not fuUy determined. A single stem 41 inches through shows an 
jige of 20 years. 

RANGE. 

Contra! California to Ijower (California. Chaparral belt of foothills from central 
Slorras and of coast ranges in Mendocino County and Trinity Mountains, southward to 
northern I^wer California : also on islands off southern California, here, only, becoming 
a tree of any considerable size. 

California. — Common scrub oak of southern coast ranges, the type definitely known 
northward on seaward mountains only to San Mateo County, and on Mount Hamilton 
range to southern Alameda County ; eastward in southern California to desert slopes of 
Kan (iabriel, San Bernardino, San Jacinto, and Cuyamaca mountains. Common in Santa 
Lucia and San Luis Obispo mountains lietween 1,000 and 4,000 feet elevation. In Sur. 
Carmelo, Arroyo Seco,' San Antonio. Naclmlento, Carriso, Salinas, Santa Margarita, 
San Luis, Arroyo Grande, and ITuasna river basins. In central Sierras the species is 
«)ften more common than Its variety revoluta. I^ocally noted in Butte County on foot- 
hills along Chico-Sterling Road; foothills on Sweetwater Creek (Eldorado County » ; in 
Stanislaus National Forest, forming small thickets near bottoms of canyons at 2.r>00 
to .3,(MK) feet, on headwaters of Rsperanza Creek (tributary North Fork Calaveras River), 
and on San Antonio and Indian Creek (tributaries of South Fork of latter river) ; also 
at Sherlock and West Point. In Sierra National Forest, reported on canyon sides of 
East Fork of Tule River, below Nelson's ranch, at about 5,500 feet elevation and on 
Greenhorn Mountains up to r>.()00 feet. Very abundant in southern mountains. Its 
lowest altitude In Santa Barl)ara National Forest is 1.400 feet, while It goes up to 5.<MKI 
and sometimes 7.(M>0 feet; in watersheds of Santa Maria, Santa Ynez, Santa Barbara, 
Matilija, lMru-Ses[)e, Newhall. and Elizabeth rivers. In San Gabriel Mountains, on south 
and north slopes facing? desert, growing on foothills south of Antelo[>e Valley (western 
extremity of Mojave Desert), and on Llebre ranch; abundant on both sides of Cajon Pass, 
and farther west, at west end of Antelope Valley, common on hillsides facing desert : 
thence southward through Canada de las TTvas. In San Bernardino Mountains eaf^t- 
ward to canyons facing desert. Abundant In chaparral belt of San .Taclnto National 
Forest up to .'^),(K)0 feet on mountain sides, and often among pines at higher elevations 
<»n south side. On Santa Ana Mountains, nearer coast. In scrub growth on tops of range 
at l.tfOO feet. Occurs in San I>lego County on mountains from near sea (Temecula 
Canyon, near San Diego, and near mouth of Tla Jiiana Klver. on Mexican l>oundary) 
eastward to (^oast Range ; here, in Palomar. Balkan, and Cuyaraaca mountains, reaching 
cast slopes ; on Mexican boundary, down to al)out 2.r>4."{ feet on east slope, at Wagon l^ass, 
going to about 4,(K)0 feet, and at .Tucumba Hot Springs down to 2,S22 feet elevation. 

The form " In Santa Cruz and Santa Rosa Islands, off the southern mainland coast, 
usually with rather large lobed leaves. Is except bmal in representing the principal tre«« 
growth of this spocH s. Its size and largor foliage aro believed, however, to result from 
Its prot<*('t»'d habitat In tln'se Island cinyons. 

LnwKu ('AMFnu.NiA. — Southward on foothills of Mount San Pedro Martir to Telrao. 
about latitud«' 'M"". 

The rantj^e of (jucnuH tlumofta rtroluta, which Is within that of the species. Is iraper- 
fertly known. Foothills of central Sierras and of <"oast ranges chiefly north of San 
Franeis^'o Hay. In Sierras recorded only from Stanislaus Nati(mal F'orest. where it 
forms occasional dense thickets; lo'.aily noted near Volcanovllle and Georgetown. Occurr. 
rarely in Coast Mountains southward to Santa Lucia Mountains, but replaces species 
i'PI)arenlly only north of San i'ranclsco Hay: abundant to Mendocino (^»unty and Napa 
Valb'y, and probably with sp<'cles in Stony Creek National Forest, north of Clear I,ake, 
and In Trinity Mountains (Shasta National Forest); locally noted In Lake County, 
Knoxvllle (Jrade, Napa Ulver Hasln, and In l^pper Conn Valley. 

(K*(rKRKN( K. 

Low m(»U!Jtaln and foothill slopes and sides of desert hill canyons, In the poorest 
and driest j;ravelly soils, often so sterile as to support little else. 

In scattered, thick clumps and patclies of j)ure growth, more or less interspersed with 
Christmas iMMry, mountain mahogany, ceanotlnis bnisb. manzanltas and other chaparral. 
of which It Is essentially a part. 

Climatic Conditions. — Similar to those of gray pine. 

** Qucicun macdonalili (Jre<'ne. 
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ToLEnANCE. — Appears to be tolerant of but little shade. 

UEPRtim^CTioN. — Abundant seeder; apparently seeds nearly every year. Seedlings 
moderately abundant In exposed mineral soil of pockets where seed Is well covered by 
washing or other accidents. 

Canyon Live Oak. 

Qiiercuft vhrjfsolrpis Liebmnnn. 

DISTINCU'ISHINO CIIARACTKRISTirS. 

Cn nyou live oak I« an everjfreeu oak, with the soft, scaly trunk bark of a 
white oak. Very vairiablo iu size, from low, dense chaparral brush to a 
wide-spreading tree 30 or 40 feet high, with huge horizontal limbs and a short, 
thick, clear trunk from 30 to 60 or more inches in diameter. It develops 
the latter form as single individuals in oi)en situations, but on narrow, 
slieltered canyon bottoms and sides it grows tall (rarely straight) and slender, 
with 15 or 20 feet of clear trunk and a small crown; the stems have very 
little tai)er. 

Year-old twigs are dark reddish brown, more or less densely covered with 
fine woolly hairs, sometimes nearly or quite smooth; very woolly when young. 

Mature leaves (figs. 132 to 1.S4) of one season's growth are thick, leather?-, 
light yellowish-green In color, and smooth on the top sides; beneath they are 
covered by a yellowish down. Later they lose nearly all their woolllness ami 
iKK^ome very pale bluish green l»eneath. leaves of each season's growth 
I>ersist from 3 to 4 years. Various forms and sizes of leaves are produced by 
trees of different ages, leaves of large trees usually have very few or no mar- 
ginal teeth (fig. 133), while young trees, and esi>ecially vigorous shoots, have verj' 
spiny-l)ordereil leaves (fig. 134). Acorns are matured at the end of the se<*ond 
sea.«on — a notable excei)tion to the rule among oaks which, like this species, 
have the sort of w(mk1 characteristic of white oak. Acorns (figs. 132, 133), with- 
out visible stems or with very short ones, vary exceedingly In the size and form 
of their nuts and cups, but agree more or less in having nuts of a pale chestnut 
color (downy at the point). The cups, rather thin (figs. 132, 133) or very 
thick, are densely covered with a whitish or yellowish short wool, which is 
so dense in some instances as to obscure the cup scales. This yellow coating 
has given the tree the name of " golden-cup oak " in parts of its range. 

A well-marke<l variety is Quercits chryaoJepiH palmrri Engelmann, of the 
southern Iwundary of California. This has verj' thick, stiff, wide leaves, circu- 
lar in outline (fig. 135, a), with prominent, large, spine-iK>inted teeth; acorns 
usually sharply conical, often rather long stennne<l. and' with very shallow, 
thin, sometimes thickish cups (fig. i;^^, a). (Commonly it is shrub-like, from 10 
to 20 feet high, and fonns dense thickets. The remarkably distinct form of this 
variety's acorns, togetlier with the fact that the female flowers are often Iwnie 
on a long stem, indicate tliat this tree should l)e wmsldered a distinct si>ecie8. 

Anotlier distinct variety is QiierruM chrf/MolcpiH vacchiifolia (Kellogg) \ 
Kngelm., a low-massed shrub of very high altitudes, commonly called " huckle- 
berry oak,'* from the rt»semblance of its small (three-fourths of an inch to 1 inch 
long), sparingly or indistinctly t(M)thetl. usually snuMith leaves (fig. l'y>, h). 
Acorns are from five-eightlis to seven-eighths of an inch long, iK>inte<l, and witli 
very thin, shallow cups. This variety is exceedingly imi)ortant for the eflPei»tive 
low chaparral cover it i)roduces on the highest sloi)es and ridges of the Sierras. ., 

Wood of canyon live oak is of letter c<mnnercial (pnility than that of any 
other species of oak in its range. It is of a light brown color, variable in grain 
from fine to coars(», very heavy, stiff, and exceeilingly tough and strong. Its 
strength is well known to mountain freight teamsters, who prize wagon tongues 

and whiffle-trei»s made from It very highly. The wood is suitable for whe«»l 
stock and the woodwork of farm implements. 
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I-oNQEvn-T.— Nor tnUy determined. Umlowbtedly n long-Ured tree, prohnblr 
renehEiiB nn tiRo of iit leiint 2r)0 to 300 years. Trees from 10 to 18 Inches In 
illiinieter |<-niiy»ii growlli) are from 98 to 150 years old. 
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llwlco: In north, at i' 
(1,000 teet. KeiHirl^ (i 
eoa Ihere are larklnic, 
^EtioN.— CMBt mou; 




Fio. 133. — QaercM chiyioUpl*. 

C*LirORMU. — TbrouKhout upper toothllla. can^ona, ond Bummlla of CMHt ran 
vest Bide o( BIcrrKB. at elerstlonB of 2,000 to 0.000 feet, altltudee ut wblcb i 
generalt)' tbrougbout nortlieTB put of SUte, golag wMtward protwblr to upper a 
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of (oast Ktape and iwHiwarcl tn nbont Inngltiidp nt Mount ShastH. hut not on that 
maiintain. In Klam.illi Nutlnniil Koreat. rcachloK yelliiw pine lietl ; In Trinity MouDtalDa. 
rx(»odlOK ciiBlwaril npiirl; to RmldiiiK: In )4baatu NntloQal Forrat. cLIefly on moj^D 
alo|i«s Ht \i.ima to S.OIH) f««t and In lower part of yellow pine lielt up lo nboul ri.ftOO feet : 
common among footlilil trees In tdwen I'eak and I'lumaa Nntlonul foreata. Abundant In 
Slcrraa tbrongbDut higher foolhlllK. generally to 0,0011 te«t, but very otten ascending t« 




Sr<)ii(ilii iinil Yoni'Dilte N]iUimiiI piirka, la Sierra Nnllonal 
and enli'hea Tar tielow [>lDC h?U aa well as up Into It. 
H follows; Merced Ulver, aouth ot Wawoiu; t'leaao BlTcr, 
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hedrlu, and Bald mountains, but a tree in west side canyons. Rare in San Francisco 
Bay region, and of small size on bibber mountains, such as Monte Diablo, Mount Tamal- 
pais, and in Coast Range canyons. Soutb of Monterey, in Santa Lncia Mountains of 
Monterey National Forest, one of commonest trees at 1,500 to 5,000 feet elevation, in 
Sur, Carmelo, Arroyo Seco, San Antonio, and Nacimiento river watersheds. Farther 
soutb, in San Luis Obispo National Forest, an unimportant tree, in Arroyo Grande water- 
shed, at 1,250 to .S,500 feet. Very common in Santa Barbara, San Gabriel, San Bernar- 
dino, and San Jacinto National forests, often associated with PseudoUuga macrocarpa up 
to about 6,000 feet. In Santa Barbara National Forest, on watersheds of Santa Maria. 
Santa Ynez, Santa Barbara, Matilija, Piru-Sespe, and NewhaH rivers, at elevations of 
1,000 to 6.700 feet. Abundant in all canyons of San Gabriel National Forest, above 
2,500 feet, as it is also in San Bernardino National Forest, occurring here on Santa Ana 
River (a mile below Seven Oaks) at 5.000 feet, and farther upstream, at 5,200 feet. 
Frequent In San Jacinto National Forest, throughout mountains, up to 6,000 feet, but as 
a shrub, ot head of Strawberry Valley, ond on Tahquitz Ridge, at 7,000 feet elevation. 
Abundant also In Santa Ana range (Orange County), near coast, where it grows in can- 
yons, and as a shrub on summits ; while farther south it Is a frequent tree in seaward 
basins of San Diego County, such as of I*alomar, Balkan, and Cuyamaca mountains. 
Reported on Providence Mountains (eastern San Bernardino County) near the Colorado 
River. 

I/owER California. — Commonest oak on Mount San Pedro Martlr, above 4,CK)0 feet 
elevation, and as a small tree above 6,000 feet on both sides of Hanson Laguna range 
(to north). 

The detailed range of this oak east of the Pacific region will be described in 
a later publication. 

Quercus chrysolepis palmeri on foothills and plateaus near southern boundary of 
California, forming large thickets. Noted locally in this region at point 80 miles east 
of San Diego, at Larkcns Station, and at Las Juantas. In Lower California, from north 
boundary southward a short distance. 

Quercu& vhryaolepis vaccinifolifi occupies higher range of Quercua chrysolepis, forming 
extensive low thickets In Trinity Mountains and Sierras of California; probably also In 
other parts of the latter tree's range. 

OCCl^RKKKCE. 

Commonly lii narrow can.von bottoms and their steep slopes and In coves, sheltered 
depreHsions. in dry sandy and j?rHvclly soils ; or on exposed sloi)es. In broken rock and 
orpvicfs. Lar^t'^t in richer humous soils of sheltered canyon bottoms. 

Sometimes In sinal! pure clumps or patches, but usiially in mixture with California 
])lack and live cjaks, hlghlamd live oak, blgcone spruce; occasionally with western yellow 
pine and lnc<»nse cedar. 

Cmmatic <'nMHTi<»Ns.- Similar to those of California black oak. 

Toi.EiiAN<-K. — lOndurcs considerable heavy shade, especially in youth, but later seeks 
top ll^ht, In dense stands producing tall, slender stems with narrow crowns, either in 
partial or full \\\i\\i. Mreat tolerance is shown by open-grown trees in their heavy, deep, 
Jeafy crowns. 

KEntoDurTiuN. — Prolitic seeder at irregular intervals, bu*^ reproduction scanty, appar- 
ently as frequent in open as in sheltered sites, thick leaves preventing seedlings from 
suffering in latter places. Sllvlcal requirements not fully determined. 

Quercus tomentella Engelmann. 

DISTINCJUISHING CHARACTERISTICS. 

No field name appears ever to have been applied to Quercus tomentella, a 
llttle-knowu evergreen oak. It is from 30 to 40 feet high and from 12 to 18 
inches in diameter. Somewhat larger trees are reported, and it is likely that 
still larger trees once grew in the sheltere<l canyons of the coast islands, to 
which it is confined. Nothing is known of its trnnk and crown form. The trunk 
bark is thin, with broad, closely attached scales, which are brown, tinged with 
red. 

Matnre leaves are thick, leathery, deep green, smooth and shiny on their top 
sides, and beneath coated witli star-shai)ed and jointed hairs, as are the stems; 
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they remain od the liraiK-lies nliout two yeiirs l)erore falllug (tigs. 13<>. 187). 
MiirglnH of tlie l(>uveH t'urled townrU the under Burfac-e. AcornB. matured in 




QHcrcu* tomenlelltt. 



nutumn of the second lear are about 1} Inches long and three-fourtlia of an 
inch thick, the eballon i.l)eatniit-<.ulored cui)b covered with a tawny or whItiBb 
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wool (ttg. 137). Viood hard, tlue-Kralued, and Hgbt yellowisli brovrn. So little 
U known of tliis uak now that notbing caa be said of Ite ecooomlc qualities. 
ProbaM) too rare and of too limited Mippiv to be of any Importauce counm- 
clally 




(liislilc biirk) rthowoU iiu ntte "f i-i y 



icbpH 111 diameter 
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RANGE. 

Santa Rosa, Santa CruE (sontb of Santa Barbara), Santa Catalina, and San Clemenle 
Islands, south of Cape Vincent, off coast of California ; Guadalupe Islands, off coast of 
Lower California. 

OCCURBENCR. 

In narrow canyon bottoms and on exposed slopes, in rocky or gravelly soils. Climatic, 
sllvlcal, and other requirements undetermined. 

California Live Oak. 

QuerruH uffrifolki NOe. 

1)I8TINGUI8HIKG CHARACTERISTICS. 

California live oak is one of the commonest, liest known of southern Cali- 
fornia oaks, as well as one of the first to attract the attention of early explorers, 
who called it " holly-leaved oak," from the resemblance of its leaves to the large 
American or European evergreen holly. 

It has a short, clear trunk and a narrow or very broad, dome-shaped, dense 
crown, according to whether It is crowded or in the open. It usually grows In 
the open. Occasionally it is only a low, shrubby tree. It Is ordinarily from 
25 to 50 feet in height and from 1 to 2 feet In diameter. Very old trees In the 
open are from (K) to 75 feet high and from 3 to 3i| feet through. Very long, 
thick, crooked limbs are given off from the short, clear trunk (which is often 
only from 4 to 8 feet long), forming with numerous fine twigs a dense, exceed- 
ingly broad crown, sometimes reacliing the ground : trees In crowded standi) have 
rather slender branches. Small trees and the large limbs of big trees have 
smooth, light grayish-brc^wn bark, with frequent ashy-white areas, while large 
trees have very thick, hard, blackish or very dark brown, roughly furrowed 
bark, with wide ridges. Season's twigs, dull gray to reddish brown, with 
l»ale chestnut-colored buds, are somewhat downy, with very short, whitish hairs. 

Mature leaves (figs. 1.38 to 140) are more or less conspicuously curled on 
their prickly- toot bed or entire edges and are usually dark (but often light) 
shiny gr^n on their convex upper sides — sometimes coated with light-colored 
minute, 8tar-shai>ed hairs, while beneath they are paler green, smooth, some- 
what shiny, and with brownish hairs in the angles of the veins, or. again, the 
entire under surface is downy with minute, dense hairs. The leaves are thinnish. 
but i)ecullarly stiff and brittle. The foliage appears to Ik? evergreen, but 
remains on the trec^s only until the succeeding spring, usually l)eginnlng to fall 
before or a short time after the new leaves are formed. Flowers appear mainly 
In early spring, the acorns (fig. 140) maturing In the autumn of that season; 
occasional trees produce flowers In the fall and small immature acorns which 
drop from the trees by spring. The cups of acorns are i)eculiar in having their 
scaly edges turned in. Wood, brittle, hard, heavy, exceedingly fine-graine<l, 
reddish brown; sapwood very thick and darker than heart. It has economic 
value only for fuel, since the tree has a very poor timber form and the wood 
checks and warps badly in seasoning. Bark of this species is extensively used 
to adulterate the similar but much more valuable tanbark obtained from the 
California tanbark oak. 

Longevity. — Few records of the age attained are available. It is Judged 
to be exceedingly long-lived. Trees from 12 to 25 inches through are from 20 Xq 
9l>put 05 years ol<l. 
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I Lowrr ('BllforDla. Vallf^yx and lower tootblUa of California roast 
niDgefl. Inlaiul tbrouRb foR tiett and (outbward from M«iHlodno, Hemtoclna CoaDty, (o 
UouDt Han I'edro MerOr. Lower California. Not In great Interior TBileTB of CallConia. 




•nu VrADtifrn Hay. hut very aliundant In villej 
iiIhii Id sniithcrn CallforDlu between mountain 
iulng soutbward, It I'ltendu Inland from sea t 
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MoDtP Diablo. Oakland bill*. SbqU Cllra VkIIpt. Io tbI1p;ii put of Santa Lucia and Sao 
LuLb OlitHpo MounlBlns. to Eouthern Hliqiea of Sanla Bnrliara. San CabrlFl, eBBtrrn alopn 
of San Brrnardlua Io San (iorgoiilo I'aai, at S,SOO tett FleTalloD. and to ranR^s In Sao 
DIeKO CoQDlr. Locally Doled about Inverneu and NIcaalo lUarlD Count)') and at 
Berkeley: Santa Clara Valley and up weatern (ootbllla : Bis Baain ISaota Cnii County). 
on Plea I>rotrero. at Monterey. t>el Monte. Point rinyoa. and Carmel Bay. In Santa 
Lucia Mountains of Monterey Satlonal Foreel^ an Important tree In 8ur, Carmelo. Airoya 
Seni. San Antonio, and Naclmlenlo river vatersbeda, rangtnjt tbroaibout Ibla Komt tram 
sea lerel to .t.OOU feet on blllaidea and in canyona. Locally noted In Ibis rcKlon fnim 




Tm. l.tfl. — Oiirrpiiii agritalla. 

near Rlnx rlly to Joloa, and ai a point K mllea north of Danls Ranch (HontervyCannly). 
Widely dlatrlbnted In Ban Lola OtilBpo Nallooal Forest from sea level to 2.M0 feet In 
watenheda of Carrlao, Ballna*. Santa MarRarlta. Han Lula. Arroyo llrande. and IIuaBQa 
rfver liaalna. -ConiniOB In ralleya and foolhllls of Santa Barbara National Foreiit from 
■ea level to 4,Mn fMt, In watemheda of Santa Maria. Santa Tne*. Santa Bartiara. Ma- 
tlllja. I'lru-Seape, Newball. and Elliabelh rlTera. lArally noted at Nurdholt iT^ii feeii. 
riedro Blanco Creek. Coopera Canyon nt 2<M) feet (14 mllea west nt Sanla Barliarai. 
Abundant In San (labrlel National Korent from Oak Knoll Inlo Sierra Mudn- Ranite: 
bet* locally Mtad from lower bllla to l.UUU and 3,2W feet at Paaadvoa i l.UUli feel), 4 
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mllM noTtbweat of I'HHadens, Loqr CanfOD, iDd 
berrj- I'rak, at 3,200 leet. Frequent Id Tral 
Count;), Id Deartj all canyons, except ol blKbi 
roaat Islands, probabL; on alJ except Sai 



polDt 1| ml[M aontbirMt of Straw- 
> OaiiyoD National Foreat (Orange 
elevatlana. Occurt on a number nf 
Boatbward II ktowb Id ■ belt about 
Itbln IS or 20 miles of cout. and eaatward U 
wt-Ht niope of mountBlDE. but pmbibly not rpacblag Ban Jacinto Uountalna, thoush o: 
riirrlns tn falomar and Balkan mountalna. and wldelj over CuTamaca Uountalna ; here 
twiDK eaalwiird to Jacumba Hot Bprlugs {2.822 te«t eleratlon.) Locally noted near 
Mrxlfan boundary lu Ban Dleiro County at Alpine, 2.2TG tett elevatloa, and Ploe Vkiley, 
at i,-MO tevt. 

lAiWKU Califobnia. — More or leas common In low canyons on weat aide oF Uuunt San 
Pedro Marllr; occiini bere In EDCInaa Canyon (npar San Tomaa) and at San AntoDlo. 
at 3,U0U feel, and on Santa C'riii Creek. 




rhBractprlallc on Inn- IiIIIk and open TRllrfn. nlupea of blsher (oalbllla. aballow CHnyoaa, 
In dry lonmy or Kravi'lly hoIIs : nlHi> diut sliinled) on eipoaed seasbore. 

Formit I'ltcnalTe. pori', open foreuts, and ia also mixed wllb valley oaka, blue oak, 
WlMim.'nus oak, ami hlB-cune Kpcuc<>, nod uccaHlonally wilh i-Bnyon live oak, C«1iromU 
lycamore, and wlille aldrr. 

CLisiATU- (.'iiNi'iTioNM. — Similar to those ft Monterey pine. 

ToLRiiANi-K— V.Ty tolerant ..f shade lliriiunhoiit life. 

RFi-JiiiLircTiuN.^l'rulllii' periodic seeder, bul reproduction i;enernlly scanty. 
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WlaliBenus Oftk. 

QtiemiK vUlizfni A. de (.'andolle. 

DISTINC.UISHINU CHARACTEH1STIC8. 

WiRllzeniiH oflk \n not known by Ihln nnme. It Ih boi>e(1, liowevpr, that tLls 



nnnic mny be used In iireferenee to "live onk." the prenent field ii 
applied to Meverul other oiikn ivltli evergreen foliage 



', whlcb Is 




Very nlmllnr In BiTe, (teneral form, 
f«Ilng apei-lM, tvltli whlcti It Im often 



8US 
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it mnj l>e eoHllj coiifounOwl It (lops not linve sucli bronrt crowiw nor such 
eDomiouB limbs as ttic ( iliroruin \i\e oiik IIh slmilnr t>iit \PO much tbicker 
leatben Khlnj i>erfe<tl} Hinnotti leaves ifiKS- 1-tl 1421 nre flat Ineter curled) 
deep icret^ii on their toil "'(les imil llRlit lellon icreeii benentli rbe leaf Bteiu^ 




»'s s|i»rs!ely) bnliy. Tnllke 
i-ti' ri'tjiiiln on ibe brnncbeii 
Ml 111 111 Hu miner or autumn. 
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Acorns (flg. 142) mature in two seasons and are ripe in late fail. The cup 
scales are long and reddish brown. 

Wood similar In color and character to that of the preceding, but its thick 
sapwood is whitish. It Is of no economic use, except for local supplies of fuel, 
for which it is very highly esteemed and extensively used in some parts of the 
tree's range. 

IjOngevity. — Not fully determined. It grows slowly and i)er8i8tently and is 
exceedingly tenacious, even where storm-beaten or iK)und€Hl in the sandy and 
gravelly washes of streams. Trees from 8 to 15 in(*heH in diameter are from 
40 to 75 years old. 

KANdE. 

Northern California to northern Lower Callfornln. Foothills nnd valleys from near 
lower southern slopes of Mount Shasta (Sacramento River Valley) southward in Cali- 
fornia coast raiiltes and Sierras to Mount San Pedro Mnrtlr, northern Lower California. 
Shrubby on high summits at south. 

California. — Valleys and foothills In coast mountains, particularly away from coast, 
northward and westward to ITklah (on Russian River). Mendocino County; northward. 
In great central valley of State, to foothills of southern Shasta National Forest ; thence 
southward on lower foothills, usually at somewhat higher elevations than Quercun 
douglasii, but not in chaparral belt to any extent. In chaparral and lower canyons 
of Stony Creek National Forest on west side of ranges, especially on Eel River. Sierra 
Nevada: Common in foothills of Lassen Peak and Plumas National forests, ^t 2,00<» 
to 2,800 feet. In Stanislaus National Forest, up to 2,000 feet Elevation ; confined to 
west border, in ravines, gulches, an^ canyons, and Is most abundant in region of Bear 
Mountains, Gopher Ridge, and Bald Mountain ; grows sparingly in creek canyons from 
Garden Valley southward to canyon of South Fork of American River, near Coloma and 
Lotus; also on Ilangtown and Webber creeks (west of Placervllle), but ceasing at)out 1 
mile east of latter place ; In Pleasant Valley southward, and in canyons from Indian 
Diggins westward to Coyoteville and Oleta. Common in southern Sierras on foothills 
and southward to Fort Tejon, in Tehachapl Mountains. In coast mountains abundant 
around San Francisco Bay and southward. Frequent in Santa Lucia Mountains of 
Monterey National Forest, in Sur, Carmelo, Arroyo Seco, San Antonio, and Nacimiento 
river basins, at 1,2.'>0 to 5,000 feet elevations, but shrubby above 2,700. In chaparral 
between 1,500 and 3,000 feet, in San Luis Obispo National Forest (T. 29 S., R. 16 K.). 
Generally distributed in Santa Barbara National Forest, at 1.750 to 6,200 feet, being espe- 
cially common along north border on northern slopes of Cuyama River. Not In Santa 
Monica Mountains, but abundant on coast side of Sierra Madre Range on Mount Lowe, 
Mount Wilson, both slopes of Sierra Liebre Range northwafd to Gormans Station ; in 
chaparral on summits of Santa Ana Range, at 1,600 feet. San Bernardino and San 
Jacinto mountains, here occurring in Spencer Valley at head of San Diego River, and 
elsewhere. Cuyamaca Mountains, near .lamacha, and at Mexican boundary, only on 
Hanson Laguna range. On Santa Rosa and Santa Cruz Islands. 

liOWER (California. — North end of Mount San Pedro Martir. 

OCCURRENCE. 

On foothill slopes and their open valleys, in dry river bottoms and washes, and desert 
mountain canyons, in moderately rich, dry, loamy soils, or in poor, dry. gravelly, or 
rocky soils. Largest in sheltered sites, with somewhat fresh, good soil ; stunted and 
shrubby on hot, gravelly slopes or stream bottoms. 

In small, pure groups or patches, but more often mixed with scrub oak and chaparral ; 
less frequently with blue oak and California live oak. 

Climatic Conditions. — Similar to those of California live oak, as is also its repro- 
duction. 

ToLERANCB. — Very tolerant of shade. 

Price Oak. 

Quercus pricei*^ Siidworth. 

DISTINGUISHING CHARACTERISTICS. 

Very little is known of the Price oak, nnd tlint only from a hurried exami- 
nation of a few trees found by the writer in October, 1004, on the banks of a 



• Named in honor of Mr. Overton Westfeldt Price, Associate Forester, Fac<?v.t ^?«;xrH^R».^ 
rorestry and Irrigation, vol. 13, p. 157. 



810 FOREST TBEE6 OP THE PACIFIC SLOPE. 

fmHll stream in Monterey County, Cal., on a property known as " Danl's Kancb." 
The trees were tlosciy mingled with Quereiu agrifoUn. for whieh they were 
mistaken nt a distance. In general form tbey resemble tliat tree, especliilly 
the small liranrhed trees of the latter grown in close stands. They were from 
20 to 30 feet high and from 8 to 12 Inehes in diameter. At the base of the tniuk 




till- iiiirk Is hliii'kiKli. very liiirtl. iini 
feel liigliiT lip it is diirk jisliytrriiy 
wiiich iinrtnililj- i-emsiid im the IriH-s i 
;i[i(l II iliv]i shiny yi'llDiv-irreen on 111 
fct'iicjilh. Tht- lion-el's are not know 



irregularly liroken; 3 

Mature lejives (lig. Uiit, 
ii'e Hat, smooth tliroiu;liitut, 
ices and paler yellow-green 
I mature In the nutuniu of 
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the second year, for in addition to ripe acorns, immature ones were found on 
the season's smooth, reddish-brown twigs. Mature acorns (fig. 14^^), regarded 
as tlie most distinctive character, were invariably of the same form on all of 
the trees seen. The sharply pointed nut is smooth, somewhat lustrous, and a 
dull light brown, while the uniformly very shallow cups — on short stems — have 
very close, smooth, pale brown scales. 

Wood, not examined, but judged to be essentially like that of Quercun wiali- 
seni. Nothing Is now known of the age attained. 

The affinities of this oak place it between QuercuR ugrifoUa and Q. iri/ilizrni, 
and nearer to the latter. The writer has not seen the bushy trees Prof. C. S. 
Sargent has described and figured (Silva, VIII, PI. CCCCVI, f. (J), occurring 
in Snow (-reek Canyon at the base of Mount San Jacinto, which, as nearly as 
can be judged from the note and figure, Is Quercits pricei. Professor Sargent 
considers this shallow-cuppe<l oak (not seen elsewhere) a form of Quernts 
irislizvni. The trees found at Dani*s Ranch gave every promise of later 'l)ecom- 
Ing very much larger. 

OCCURREN(^E. 

Dry, gravelly banks of streamn, within reach of deep Roll moiattire. 
Forms small, pure groups. 

('limatic Conditions. — Similar to WislIzenuH oak. 
Tolerance. — Very tolerant of shade. 

Reprodit('tion. — At least an abundant periodic seeder, bnt fruiting habits and repro- 
duction undetermined. 

Morehus Oak. 

QuercuM morehua Kellogg. 

DISTINGriSIIING CHARACTERISTICS. 

Morehus oak is a rare and little known California tree of the black oak 
group. It was first found about 1803, and since then many new stations for it 
have l>een and are still being discovered. It is held by some authors to l)e a 
hybrid from Quercun wisUzeni and Q. caJiforitica. Its acorns bear a strong 
reseinblanc*e to those of the first oak, while its leaves (fig. 144) are similar in 
texture to those of the latter oak. The remarkably uniform shape (within rea- 
sonable limits) of the leaves borne by widely separated individuals, and the 
fact that tlie parents suggested are by no means always within the same 
locality — one or the other, sometimes both, often very far distant from the sup- 
|K)sed offspring — has led the writer to treat this oak as a species. Generally 
from 10 to 35 feet high and 3 to 8 inches in diameter, with smooth, dark ashy- 
gray bark. The branches of small, shrubby trees often trend upward, while 
those of the larger trees stand out horizontally from the trunk, which is free 
of limbs for about one-third of its length. The leaves, which are shed from 
midwinter to spring, are dark yellow-green and smooth on the upi)er sides and 
light yellow-green and smooth or more or less covered with fine star-shaped 
hairs beneath. The acorns, maturing in the autumn of the second year, are 
usually from li to H inches long. The light reddish-brown cups inclose from 
about one-third to two-thirds of the nut, which is somewhat thicker than that of 
Q. irUtHzeni. Wood similar In general appearance to that of Q, calif omica, but 
the thicker, whitish sapwood is considerably tougher; not fully investigated. 
Of no economic importance and of slight interest to the forester, because of the 
tree's rare occurrence. 

Tx)NOEViTY. — Not fully determined. Believed to be rather long-lived. A single 
tree, 12i| inches in diameter, showed an age of 04 years. 



FOREST TREBB OF THE PACIFIC SLOPE. 



CALiroRNiA. — Occurs u ncatlcred indlvlduala and detached thlcketR tn nortbern roast 
ranges and Sierra foolhlllB. Cotut ranget: A single Iree at Clear I^ke. and aeveral at 
Sulphur Bank (Lake C'ounly) ; group at north baae of Mount Tamalpala (Maria Count;] ; 
thicket OD crest of Coast Ranite back ol Berkeley, and a alnsle tree farther north In 
Berkelr]' Hills near upper Sau Pablo Creek ; canyon of Big Snlphar Creek between 
(ieyivrs and Clorerdale (Sonoma Count;) at point about 3 mllea below bridge: alao 
at point 2 miles south of Rldgewood Summit (north of I'klah. Uendocino Count;). 
Beportnl In Santa I.ucia Mountains In Sur. Carmplo. and Arroyo Seco rlrer baiifna. 
Almta f'laHilll*: In a belt north of Yuba RiTer IVuba County), running nortbwrfT (rom 




IIpA niurr nnrl loivrT nnrt r.f Ury Crc-pk Into Biif[p County: west foot of Stanfleld Hill 
Grade idIiouI 21 mIteH norlh-'asl of Marysvltlel : m'Sr NewcBstle IPlacer County I : 
KIdorndii I'ounty. on a hi'ail lirnnch of Cauyuu Creek (tributary Middle Fork American 
RlTerl -' miles nortliraHl uf (iciiritelown ; N'orth Fork of <\>Bumue8 River (near Nasb- 
vlllei. Middle Kork of (-[iHuninoi (Mwivn I'leuHanl Viilley nud Oleta) ridge betwoen 
N'lirth nnd Middle Forka Coaumnen (iilwut (t nilleH ea»t of NaBbvllle. elevation about 

of Inilluii rrei'k lliruucb CuBumaeH Itlver). iienr Mlela (Sutter Creek rood), and at 
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several points on Rancherla CYeek — lowest station a)x>ut 3 miles from Sutter C^«eek, 3 
mnpb north of lone on low hill near Clay pit (leaves much toothed), with blue oaks, 
M4Melumne River west of West I*oint ; Calaveras County, several thickets In Rear Creek 
CMiyon (branch Calaveras River on west side of Rear Mountains), on head of Murray 
Creek (tributary Calaveras River) 2 miles north of Mountain Ranch, on San Domingo 
Creek (branch South Fork of Calaveras River) 2 to 3 miles north of Murphy, road be- 
tween Mountain ranch and Railroad Flat (elevation 2,450 feet) at two iwints on South 
Fork of Mokelumne River between Railroad Flat and West Point ; Tuolumne County, 
between Sonora and Tuolumne River, at two points (little north of Tuolumne Canyon) 
on road from Carters to Rig Oak Flat, near bead of Deer Creek — south side of Tuolumne 
on same road. At several places in gulch few miles north of Coulterville (Mariposa 
County) on road between Coulterville and Priest, with Kellogg oak and highland live 
oak; frequent from Cold Springs Station (Mariposa County) to Fresno Flats and North 
Fork (Madera County), especially in Crane Valley. Abundant also near Radger (Tulare 
County) ; very abundant on road from Raymond to Yosemite, especially within 6 or 
7 miles of Raymond and eastward in edge of western yellow pine belt beyond Wassama ; 
2 miles west of latter Is large tree at Potts's house, also one few rods north of 
Ahwahnee road house, and many others in vicinity among Kellogg oaks. At point 2 miles 
west of Ksbom Valley, near east end of Burrough Valley (Fresno County). Range still 
imperfectly known. 

OCCURRENCE. 

Foothill slopes and ridges, in dry gravelly soils. 

In groups and patches of pure growth interspersed with California black oak, Wislt- 
zeLus oak, F>emontia, and occasional blue and valley oaks. Nowhere abundant. 

Climatic Conditions. — Similar to those of gray pine. 

ToLEBANCE. — Evidently very tolerant. Its evergreen leaves being retained in dense shade. 

Reproduction. — Imperfectly known. Appears to seed at irregular Intervals at rather 
early age, and but sparingly. Owing to the tree's supposed hybrid origin, the fertility 
of acorns requires testing. 

California Black Oak. 
QuercuH calif ornica (Terr.) Cooper. 

DISTINGUISHING CHARACTERISTICS. 

California black oak iH very distinct In api)earance from all other Pacific 
oaks. It more nearly rcMembles the ea8tem black oak (QucrcuM vclutina) than 
it does any other species. Commonly from 50 to 75 feet high and from 15 to 
HO inches in diameter, but at high elevations it is shrubby and often under 15 
feet in height. Old trees are sometimes 80 or S5 feet high and from 30 to 40 
inches through; such trees, as shown by their decayed, hollow trunks, often 
broken at the top, have long since passed maturity. The tnmks are rarely 
straight and are often bent or leaning. They are clear of branches for from 
10 to 20 feet, and then give off large limbs which form irregularly oi)en, broad, 
rounded crowns. Except on young trees and large limbs (where it is smooth 
and dull grayish brown), the bark is blackish brown, sometimes with a reddish 
tint or, Kuperfl(»lally. a weathered gray brown; it is very hard and is roughly 
and rather deeply furrowed on the low part of the trunk, while higher up the 
shallower seams fade into the smooth bark of large limbs. Year-old twigs are clear 
red to red-brown and usually smooth, but often minutely hair>' or with a whitish 
tint; the prominent, scaly, light chestnut-colored buds are hairy, especially on 
their ends. Mature leaves (figs. 145 to 147), variable in fonn and size (about 
4 to 6^ inches long), are thickish, a shiny deep yellow-green, and smooth on 
their upper sides (sometimes with star-shaped hairs) ; paler green beneath, 
smooth or minutely hairy. Small trees at high altitudes (and elsewhere also) 
very frequently have leaves and stems (fig. 147) conspicuously coated with 
minute, whitish, star-shaped hairs. Leaves are shed in autumn. Acorns (fig. 

145), mature at the end of the second season, are borne on thick, short stems 
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and are about IJ tu 1) Inchen loug. The nnt la pale chestnut colored. (I0WI17' 
near and at the top end, and often Indistinctly striped; the tawny brown cup 
has Hhlny scales n-hlcb lire thin, but often much thickened at the bases of the 




istfrft-t red," exceedingly brittle. 
invlnt: II Ktrotag odor of tannin, 
ily i-liiiri;e(l. Ijirge IrunkH iirt' 
r, iiiij e^'eu (Ills la Inferior on 
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nLfount of iln very iMjruuH, lirltlle Htnicture. In Kouie sectlonB of itw i 
tlip tree Ih iiiiportuiit iitiil niucb used for fiip). Its rather frequent (i 
Iti iiintlnuous imti'heH renders It wurthy of atteiition fur this purpoHe. 

liONuKViTV. — jVge limits are not fulty known. Probiibly moderately long- 
Wvi-d. Trees fniin IC to 25 Indies In diameter lire from 176 to 'Ziri years old. 
It Is doubtful If lliiH Duk HttaiiiH a icreater age thnn 350 yearn, mid It pmluibly 
reai.'hex miiturlly In tibout 175 yennt. 




— Oncrciis cull fornleo. 

BANOe. 



cIcTsled tb11F}'b Had canjons. bul not on plains nor nur aea : in north, iisiially at 
l.nOO to 3.000 feet «levBt1<iD, and Id soutb. at 4,000 lo T.OOO feel. 

OnEOON.^Very aliundant In valleys of central atd noutherD part, wet nt C'aicadea, 
from McKpDile Rlf«r |lal. 44° IS') soul h ward ; on mountain slopes ronalderahlT abDir« 
2.mi) feet, enleting lower part ot yeWow pine belt, and IkIdk eapeclallj frequeat 
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alreamii Id sfmlarld accllona ot low 
upper RORiie River, in deprewlons 
norlbera apurs of HIsklfoiiB. Had also 
CALiroKNii. — Tbruuglioiit norlherc 
ranee at Sabine pine i generHlly at 
Inland border ot iroast redwood t)ett. 



r Caacade and Htsklyon ilnpeg. Lorally noted on 
Mtween weatern apura of aoutbern Caacadea and 
[iQ Norlh Fork of Applegale Creek tn Sisklroua. 
part la lower part of yellow plae bell and upper 
L>.000 to S,000 feet, probably goliiE weatward to 
nd eastward at leaat to longitude of Mount Sbaatn, 




witliln }'i>11ow ploe belt, 



jliiiBia Valley; freiiuent areaa 
'reek, while large pure Btanda 

:<,U<Hl [o [1,000 feet elevation, 
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but In Stanislaus National Forest ranKing between l,r>00 and 6,500 feet. Locally noted 
in Yosemitc Valley, at 4.(.K>0 feet, in pure growth west of CamptonvIIle, In Yuba County, 
and vlcinky of Lake Tahoe. In southern Sierras, generally at 4,500 to 7,000 feet, 
where it occurs as follows: North I'\)rk of Kings River; Bubbs Creek (head tributary 
South Fork Kings) up to Bnbbs Dome; Frazler Mountain; East Fork of Kaweah River, 
at 4,900 to 7,200 feet, from Blgtree Canyon to point about 4 miles below Mineral King ; 
White River (Tulare County) ; on crests and w^est slopes of Greenhorn Mountains (in 
T. 20 S., R. 30 and .31 E.), at 5,900 and 4,750 feet, and on Little Posey Creek, at 4.700 
feet, In depression between east and west ridges of these mountains (Kern County). 
On east slope of Sierras, at Independence. Very abundant on southern terminal ranges 
of Sierras, as on Mount Breckenrldge, al)ove 4,000 feet, and probably also on Piute 
Mountain. Not reported from Tehachapl Mountains. In northern coast ranges, com- 
mon In Trinity National Forest eastward to l)etween I/ewiston and Weaverville (west 
Iwrder of Sacramento Valley) ; locally noted on Grouse Creek Canyon near South Fork 
Mountain, at 2,300 and 2,500 feet. Southward In Stony Creek National Forest, very 
abundant In yellow pine belt at 3,000 to 6,000 feet, particularly in western part of 
forest on headwaters of Eel River. In vicinity of Bay, only on higher summits, such 
as south slope of Mount St. Helena, north base of Mount Tamalpais, upper San Pablo 
Creek, and east side of westmost coast range of Santa Clara Valley ; not on Berkeley 
nor Oakland hills. Plentiful In southern coast ranges, especially in Santa Lucia Moun- 
tains of central and northern parts of Monterey National Forest, where, on both sides 
of range. It occurs at 2,000 to 5,000 feet elevation in Sur, Carmelo, and Arroyo Seco 
river basins. Not common In Santa Barbara National Forest, but widely distributed at 
3,500 to 6,200 feet in watersheds of Santa Maria, Matlllja, Piru-Sespe, and Elisabeth 
rivers, being abundant on Pine Mountain and in pure stands on summit of Liebre Moun- 
tain. Range in San (iabrlel Mountains not fully recorded, but probably not there to any 
extent. Common In pine belt of San Bernardino Mountains : here locally noted near 
head of Waterman Canyon at 3,000 feet — a low altitude; on City Creek road oflf I'lunge 
Creek, at 4,400 feet, and In Little Bear Valley, at 5,000 feet. Very common In pine 
belt of San Jacinto Mountains on west and south sides, at 5,000 to 9,000 feet ; also in 
Strawlierry Valley, at 5,200 feet ; rare In Tahqultz Valley, and not detected on north side 
of mountains. Southward, the most prominent oak in Palomar Mountains, forming nearly 
half of the mixed stand on upper slopes, but In Cuyamaca Mountains less abundant 
than Qucrcufi ayrifolia ; locally noted in this region on south side of Smiths Mountain 
at 4,100 feet, and at Campbells ranch (Laguna Mountains), at 5,496 feet. Reported 
from Hanson Laguna Mountains of northern I^ower California at elevations above 
4,000 feet. 

OCCURRENCE. 

On mountain slopes, benches, valleys, in canyon l)ottoms and lower sides, and on 
upper foothill slopes; in dry gravelly and sandy soils, or in very rocky places with 
scanty soil. 

Forms pure, open groves and limited stands, or nringles (at lower levels) with gray 
pine, Douglas fir (Oregon), California laurel, western dogwood, canyon live oak, and 
straggling western yellow pine. Higher up, commonly with latter pine, incense cedar, 
and occasionally with blgtree. Largest in yellow-pine belt on sheltered benches, valleys, 
and coves, and smallest on exposed high slopes. 

Climatic Conditions. — Not fully determined, but mainly like those of western yellow 
pine. 

Tolerance. — Endures moderate shade in early life, but requires full overhead light 
for good growth later. In mixture with yellow pine, subordinate. 

Reproduction. — Abundant periodic seeder at 2 to 3 year intervals, but locally some 
seed is borne nearly every year. Germination scanty ; best In slight shade on exposed 
mineral or humus. 

■ 

^ y. \ Tanbark Oak. 

, , I ■ Quercus <» dcnsi flora Hooker and Amott. 

DISTINGUISHING CHARACTERISTICS. 

Tanbark oak is widely known in its range by tbls name on account of tbe 
extensive use of its bark for tanning on the Pacific Coast, where it is as impor- 
tant in the leather industry as chestnut oak (Qucrcuf* prinits) is in tlie East. 



'■Although never known to lay people as anything but an oak, for which the technical 
name Quercus stands, this tree has characters in Its reproductive organs whir 
cally permit its separation from all other oaks of the genus Quercu9 ini 

15188—08 21 
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n new Bboolii of the ycnr. rarely rrom 
crowlh; the cyllmirlMl male rliiBlere 
'DdiilouK, and developed from biid^ on 
ers iire iiBually borne at the bate at 
ra are arraOKed 3 In a mlDUte rliiBter. 
corerinii Ibc erect tlnwerlng Htems, Instead ol t)elaK solitary as In other 
oakn, iThe female flowers are, however, solitary, aa In other oaka.) L'pon thene ralEd 
butanleal chararteni Oersted pmpoaed, In IMftn. ttiat this tree be called Paiania dnM- 
flora. Since then, however. It han been maintained under the name <J. Oemlpora, glren 
to It liy Hooker nnd .\rnolt Id 1841, One eminent American tree botanlat has recently 
taken up Oeraled'a name. But granting the tertinkal croundB are good for Huch a change. 
It la preferable. In tbe writer's opinion, to still maintain thia tree as a member of (be 
tcenna Qnerruii b.r BllRhlly enlar^ilnf: tbe dellnltloti of the Genua. In all other outwanl 
erosx eharaelers- -follnee. fruit, wood, and hnbll— this tree Is and always will be an oak 
to the liimlierman and to the practical forester. Precedents (or continuing to regard 
the tree an an o.ik are not wanflnff. Thus, boi-elder (NeguOdo), tbOQgb equally dlatincf 
from tbe true maiilcs, la retained in tbe genus Acer. 
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heiglit. with 8)en<ler upriRlit hrnnclies. Tbe form varies flatly ; in close HtundK, 
tUe crowu Ib narrow, with uprigbt branches and a long clear trunk, rarely 
straight : In tbe open, the <towii la broad, witb big, horlsontul llnibx. and the 
trunk Ik xbort and thick. Tbe ti'unka nre smooth looking, iiate brown tinged 
with tvd, often with graylab iireaa; their thick. Ann bark has deep, narrow 
H<>aiiia cutting It Into very wide, aquorlah plates : tbe bark of young trees and of 
large llnibH Ik siuootb and unbroken. Young twigs are densely woolly (witb 
star-sbai>ed bairs), but the wool disappears after the first year, when the 
brancblcU are deei> brown, tinged with red, and are often covered with a whitish 




bloom. Full grown leaves (flga. 148 to 160) nre light green, smooth, and shhiy 
(occasionally with woolly areas) on tbelr top sides, and densely woolly with 
reddish brown balrs beneath ; in late summer the leaves become thick and 
leathery and the woollineas disappears except for a few hairs on the lower sur- 
face, wlilcb Is then whitish with a very pale blue tint. Jjeaves of a seanon'a 
growth persist for 3 to 4 seasons. Acorns (fig. 150) matnre In the fall of tbe 
second year, when they are dull, very pale yellowish brown, aeually waoott 
shiny, but frequently more or less downy, while tbe finely balry, brlBtlT 
of tbe cup (sometimes very woolly at Its base) are pale yellow brown. 
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The Bhrubby fonii of thiK oak <M-ourrlnK on high mountaloe has been 
dexc-ribctl iiH II diHtliict varioty, Querruv ilciutipora rchinoUct (B. Br. Ciiiu|>st.) 
Siirgcnt. but it 1m liellececl tKit to be wortLy of separatioD, beciiUBe It la (X)n- 
nected wtlli the Iiirger tree foriiis by iiumercius Intermediate oaes. ItK leares 
lire from 1) to 2{ liichee loiii:. xinooth oti tlielr u|>por surfncos and whlte-hnfry 
beueiitb, uud tbe margins are entlrt? or with very indistinct teeth. Acorns are 




winipwhiit MTiiiillcr tliuri Mhiw nf \\n- Iriv forms iitid the scales of tbe cups 
arc iilwi li.iijiir Tlifse ilirrcrfn.i-s Mfiii lo lie duo to high altitude and 
cxiiosun-. WibhI ili'usi' iuiil tliic-LTiiiiiiil. viTv hard. firm, and suniewhut 
liritlli- ltlir.ii!;h lirJtllcncsB varies wltli aciM. li^lht brown, faintly tinged with 
nsl. The quality is Miiiiablc for jigrii.'ultural iRiiilemeiita and (or finishing and 
tuvuituii- Jiiiiilicr. It is cmiiViyw\ wuiro stiienillj- for firewood. 



FOREST TREES OF THE PACIFIC SLOPE. 321 

Economically a tree of tlie jijreatest importance !n Pacific forests. l)otli for 
its valuable tanbark and for tbe promis<^ it i^ivos of furnishing good com- 
mercial timber in a region particularly lacking in hardwoods. The present 
extensive practice of destroying this oak for its bark alone, without utilizing 
the wood, calls for prompt conservative action. 

Ix)N(jEviTY. — Full rec-ords of age limits are lacking. Forest-grown trees from 
14 to 18 inches in diameter are from 80 to 128 years old; trees from 20 to 00 
inches in diameter are from 150 to 250 years old. It doubtless attains a 
greater age. 

RANUK. 

Souttiwestern Oregon to Soiitliern California. From coaRt ranges of southwestern Ore- 
pon. northern SlerruH of California, and roast ranges southward to Santa Ynez Moun- 
tains (Santa Barbara County) ; generally at from sea level to 4.000 and 5,000 feet 
cleTatlon. 

Oregon. — From Umpqua River southward, probably only In coast mountains ; common 
on streams from sea through Douglas llr forest. Locally noted at (Jold Beach (mouth of 
Rogue River). 

California. — Northern coast mountains : on ridges and streams from near sea Inland 
to Trinity Mountains, here growing under Douglas fir at elevations up to 3.000 feet or 
over ; on South Fork Mountain, up to about Ti.OOO ^eet, and eastward to a canyon near 
Lewlston, where a single tree has l)cen seen; also one in canyon (at 3,700 to 3,800 feet) 
between French (iulcb and Deadwood. Not on Fpper South Fork of Trinity River and 
not detected in eastern Siskiyou County nor in region l>etween Scott Valley and Salmon 
River, but west of latter It occurs on east slope of " Salmon Summit '* ridge at 2.000 to 
3,800 feet. Locally note<) near Dyervllle (Humboldt (^ounty) ; also in a brood belt on west 
slope of Trinity Mountain above Iloopa Valley between 2.100 and 4,000 \fect ; and on 
lower slopes bordering lloopa Valley and from Hoopa Valley westward to between Red- 
wood Creek and Blue Lake: north of Humboldt Bay. In redwoods In lower Mad River val- 
ley, but not in upper part of this valley ; lower Van Dusen River eastward to a point about 
2 miles below Valley View Tavern, and westward, abundantly in redwoods, to BrldgeviUe 
. and Hydesvllle ; near F'erndale and in hills south of it, also about Briccland, upper Mat- 
tole. and In Mattole gulch (South of King Mountain). Menrtncino Vuunty: Enters this 
county from north and Is common throughout most of redwood forest ; noted at Rockport 
and frequently between Brlceland (IIumlH>ldt County) and Kenny; south of Kenny, fre- 
quent on coast in and on borders of redwoods, also among California swamp pine between 
Fort Bragg and (iualala : near mouth of Big River and about the Mendocino pine barrens ; 
road between Westport and Laytonville and in canyon east of Laytonville (road to Round 
Valley) ; abundant In redwoods from pine barrens eastward en road from Mendocino to 
Fklah, also on cool north slope (south side) at head of Big River canyon; north of 
Ukiah, at Wllllta and In forest north and northwest of Wlllits: upper part of Redwood 
Canyon (northeast of Calpella). Honoma Couniy: Common throughout redwoods and 
considerably east of their eastern border; hill at Sea View (east of Fort Ross) and on 
Austin Creek, thence southward to Russian River, on which it is common from Duncan 
Mills to east ed{;e of redwoods at Forestvillc; very abundant south of Russian River from 
Monte Rio to Camp Meeker and southern edge of redwoods near Fie«»stone, thence east- 
ward to Green Valley, where it goes to within about 3 miles of Sebastopol. Inland only 
to Napa Mountains, here occurring on streams, in north part of Napa County from Mount 
St. Helena southward ; common In gulches of hills west of Callstoga, not far from which 
It descends to mouth of small canyon ; mountains on east side of Napa Valley. Common 
In southwest Lake County on east side of Cobb Mountain Ridge, and also of Mount St. 
Helena (1,500 on St. Helena Creek to over 3,000 feet) ; near Adams Springs it predom- 
inates with Douglas fir. Marin County: Inverness Rldgc (Point Reyes Peninsula) from 
[)olnt 5 or G miles south of Tomales I'oint southward to Olema ; cast of Tomales Bay, on • 
Paper Mill and Lagunltas creeks and in San (>eronlmo Valley, thence southward to Mount 
Tamalpals — here a tree In gulches and canyons, and shrub in chaparral of upper slopes; 
very large near Rock Springs at west end of Tamalpals Ridge: south side of Tamalpals 
in Redwood Canyon and at Mill Valley. Frequent south of San Francisco Bay on sea- 
ward coast range and on Santa Cruz Mountains ; west of King Pass on road from I*aIo 
Alto to sea ; common from Boulder Creek to Big Basin. Northern and Central Sierras 
southward to Mariposa County in lower yellow pine growth and upper foothill forest ; in 
Lassen Peak and Plumas National Forests, at 2,000 to 3,000 feet. Butte County, near 
Junction House (road from Bidwell Bar to Qulncy), probably coming from Little North 
Fork of Feather River, and to^ point a few miles below Berry Creek (about 1,000 feet). 
Yuba County: East slopes of Oregon Hills and lower part' of North Fork Yuba River Can- 
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yon from Ruths Ranch Pass to Bullards Bar, thence eastward up Willow Creek to Camp> 
tonville and beyond to at least 4,000 feet elevation (with western yellow pine). Sierra 
County: Entered from west (on road CamptonTlIIe to Mountain House), and probably 
also on canyons of North and Middle Forks Yuba River. Placer County: About 4 miles 
northeast of Forest UIll (road to Sugar Pine Mill), Q. detiH/tora ecMnoidea occurs In con- 
siderable numbers. Stanislaus National Forest, locally abundant only between 3,000 and 
5,000 foot, on west slope of Tunnel Hill, on headwaters of Alton Creek, Pilot Creek, near 
Deep and Mutton canyons, and on Big Iowa Canyon (tributary South Pork American 
River). Infrequent near southern limit In southern coast ranges, except In Santa Lucia 
Mountains of Monterey National Forest, here extending from sea level to 5,000 feet in 
watersheds of Sur, Carmelo, Arroyo Seco, San Antonio, and Nacimiento rivers : most 
important tree on streams flowing into the ocean, as It Is also, but smaller in growth, of 
higher elevations. Not about Monterey, nor on Monterey Peninsula ; few trees noted in 
Arroyo Seco River canyon west of Santa Lucia Peak, and in upper part of Arroyo Seco 
Valley above junction of Willow C?reek ; commoner In gulches and canyons of coast slope 
in Sur River region, and In Isolated patches and groves of redwoods south of Carmel Bay. 
San Benito County: Canyon (few hundred feet below summit) on north side of Fremont 
Peak. San Luis Obispo National Forest, In basins of San Luis and Arroyd Grande rivers : 
locally noted near Cu^ta Pass at 1,500 to 12,000 feet. Santa Barbara National Forest, 
on watersheds of Santa Ynez, Santa Barbara, and Matllija rivers; Mount PlAos at 9.500 
feet : summits of Santa Ynez Mountains, at 2,400 to 4,700 feet ; in T. 5 N., R. 21 W., some 
distance northeast of Nordhoff ; also at head of Howard Creek, and of Horn Canyon (near 
Nordhoff), which is probably its southern limit in the coast mountains. 

The variety Q. densiflora echinoidea ranges from Canyon Creek (Siskiyou Mountains) 
over northern California and southward In Sierras and coast ranges to Sonoma County ; 
in Stanislaus National Forest, noted on north slope of Rubicon River, at 4,000 to 4,600 
feet elevation. 

OCCURBENCE. 

Valleys and low slopes, borders of low mountain and foothill streams, coves, and 
ravines ; In rich, moist, sandy, and gravelly soils. Sometimes In nearly pure, small 
stands, but chiefly in mixture with redwood and l>ouglas flr; occasionally with California 
live oak. largest In coast region. 

Climatic (\)XI)Itios.s. — Similar to those of redwood. 

ToLKKANCK. — Imperfectly known. Euduros considerable shade throughout life, but 
grows best with lop lijjht ; douse side shade clears Its tall trunks completely, (ilves evi- 
dence sometimes of preat tolerance. 

llKi'RoDiJ'TioN.-- I'rolltic seeder and seedlings often abundant in partial shade. >>prouts 
vigorously from cut stumps, producing permanent stems. 

Family ULMACEiE. 

The elm family is composed mainly of tr(H»s, with a few shrubs. It includes 
the well-known elms and hackberries. Most of these have rather small leaves, 
boriH* sinjxly — never in j)airs. one oi)iK)site anotlier — and slied them each autumn. 
Their flowers combine both male and female reprodu<*tive organs, thouj?h distinct 
male or female flowers sometimes occur with the l)isexual ones, on the same tree 
or branch. Fruits are matured in one year, and are (1) small, flat bodies with 
thin, papery winj^s (surrounding the seed body), which render them very buoy- 
ant ((»lm) ; (2) small nut-like winj^less Ixnlies (planer-tree) ; (3) small, berry- 
like l)odies witli tliin, sw(vtisli fiesh surronndlnj? hard, bony seetls, which are 
eaten (without injuring: the seed) by birds and mammals and so distributed 
away from the parent trees (liacklx^rries). Tlie l)erry-like fruits rliien in 
autumn, but tlie winged fruits, with few exceptions, rii)en in spring or early 
suunner. The latter usually germinate tliat seas<.>n, while the former do not 
grow until tlie following season. 

Th(» wood of tliese trees is characteristically markeil with wavy or zig-zag lines 
of minute pores, sei^n on cross-scH-tions of the trunk. Xo other trees have this 
cliaracter, wliich is particularly marke<l in the wood of tiie elms and hackberries, 
tlie principal members of tliis family. 

Several meml)ers of tlie family are large forest trw's of tlie first economie Ini- 
l)ortance, often forming the bulk of extensive forests, while others are scattereil 
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through forests of other trees or In the open. Their habitat includes wet, 
swampy, moist, rich soils as well as the driest and most arid ones, but all grow 
at low elevations. 

A single group only of this family, the hackberries, is represented in the 
Pacific region, where its representatives are rare. Other North American trees 
of this family belong to c^astem I'nitwl States. 

CELTIS. HACKBERRIES. 

A small group of large or medium-sized trees and shrubs, represented in the 
Pacitic region by two si)ecies. The rough bark is characteristically marked by 
projecting, knife-like ridges, and the light-colored wood is distinguished by the 
zig-zag lines of fine pores which mark each layer. Peculiarities of the leaves 
are their unequal sides, their conspicuously 3-nerved or veined bases, and their 
arrangement on the twigs so as to form flat sprays, which makes them appear 
to grow alternately from two opposite sides of the branchlets. 

The minute, inconspicuous flowers (comprising those of male sex, and those 
which combine male and female organs — perfect flowers) arc produced in spring 
on new twigs of the year, male flowers at the base of the twig and the perfect 
ones singly, usually on thread-like stems springing from the bases of the leaves 
at the end of the branchlet. I»erfect flowers develop Into single cherry-Uke 
fruits, which have a thin, dry, sweetish flesh covering a very hard-shelled, 
smooth or rough ish seetl. The seeds are rather difllcult to germinate, being 
apt to "lie over" for a season before they grow, unless planted or falling in a 
soil that is constantly moist. 

Wood of the hackberries is commercially of only secondary importance at 
present; that of the two s[jecies occurring In the Paclflc region is of no value 
there, but one of these trees produces useful timber In eastern forests. 

Hackberries are of ancient origin. Remains of those from which European 
species descended have been discovered In the Miocene formation of that 
continent. 

Hackberry. 

Celtis oiTidentalis <i Linnieus. 
DISTINGUISHING CHARACTERISTICS. 

Hackberry Is rare, and only a small tree or low shnib, generally under 25 feet 
In height and 10 inches in diameter In the Paclflc region. East of the Rocky 
Mountains, Its principal range, It Is a straight, slim tree from 80 to 00 feet high 
and from 2 to :i feet through when grown In the forest; In the oi>en It has a 
shorter and, often, thicker trunk, and a very broad, symmetrical, rounded crown 
of large limbs, which are intricately branched and sometimes drooping. The 
trunks and limbs are grayish In open situations, and apt to be brownish gray 
in shaded places, and are conspicuously marked with Irregularly shai>ed pro- 
je<'ting ridges of bark. Young twigs are pale green, but at the end of the sea- 
son they are clear reddish brown, with minute, flat, pointed buds, peculiarly 
dark chestnut What appears to be a terminal' winter bud Is the last side, or 
lateral, bud, at which the immature terminal part of the twig has broken off. 

* A number of varieties, and even species, have been distinKiilsbed, based mainly upon 
tbe size, texture, and teeth of the leaves, as well as upon the color and size of the 
" l>errles.** These forms, the validity of which is in doubt, occur mainly, if not entirely, 
east of the lOOth meridian. They will be considered in Parts H and HI of this work, 
which deal with trees east of the Paclflc region. 
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Tli« nest year the twite is Ipntctbened hy tbe Krowtll at tllin bud. M&lure ienves 
(Ag. mi). KLed In nutaniii. nre Hoiuewliat tbl<-klKh. etltl, veiny, and very rougb 
to Ibe- toucb uu tbeir top Hldec : ligbter greeu b<-neatl]. n'itb or wjlliout very 
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In length, with a minute point at the top. A dry, sweet, very thin, yellowish 
pulp covers the hard, thick-slielled st»ed. The fruit of this tree is extensively 
eaten by birds, which thus assist greatly in disseminating the seeds, which 
are not injure<l by digestive action, but on the contrary are probably l>etter pre- 
pared for germination. Flood waters also aid in distributing the seed. Exten- 
sion of the si)ecles by direct seeding from the tree is slow. Wood, rather heavy, 
moderately soft, brittle, and very wide-grained : the whitish sapwood la exceed- 
ingly thick and the heartwood is a bright yell()wi8h-white.« Of no economic use, 
owing to rarity of occurrence and poor timber form in the far West. In the 
East it i)roduces good but not extensive quantities of excellent saw timber, which 
is made into second-class lumber. 

Longevity. — The age attained by the Pacific form is unknown. It grows 
rapidly in the East, attaining great age. but appearing to reach maturity in 
about 75 or 80 years. Eastern forest-grown trees from IS to 24 inches in 
diameter are from 140 to 105 years old. 

RANGE. 

From St. Lawrence River (St. Helens' Island, near MontrenH to Bouthern Ontario: In 
the United States from Massachusetts (Massachusetts Bay) to northwestern Nebraska, 
Nortli Dalcota. southern Idaho (IJolsei. eastern Washington and Oregon (Snake River), 
western Washini^on (I'upet Sound), Nevada (Kast Humboldt Mountains), New Mexico, 
and south to Florida (BIscayne Bay and Cape Romano), middle Tennessee, Missouri, 
eastern Kansas, Indian Territory, and eastern Texas. 

OCCURRENCE. 

Rocky bluflTs and slopes near streams: In dry broken rock, or poor gravelly soil. Lack 
of moisture (not a re<iulrement) produces stunted, scraggy trees. Cultivated In moist, 
rich soil, It is more like tlie typical eastern form. Scattered singly or in small groups; 
not common. 

Climatic Conditions. — Similar to those of western yellow pine. 

TOLERAXCK. — Endures considerable shade througliout life. 

Repboduction. — Fairly abundant seeder, but reproduction scanty. 

Palo Blanco. 
Celt is reticulata Torrey. 

DISTINGUISiriNO CHARACTERISTICS. 

The palo bianco, known almost entirely by this Spanish name, is considered 
by some authors to be only a variety of the eastern smooth and shiny -leafed 
Celtis iniHsiffffippiens'iH Bosc. As palo bianco occurs in the soutliwest and in 
the Colorado Desert part of California. It is a very different tree in habit from 
its eastern relative, particularly in its shorter, wider, and rough leaves (flg. 
352). 

It ranges in size from a low, densely branched shrub to a round-crowned, 
short-trunked tree from 15 to 30 feet high and from 6 to 10 Inches or more 

in diameter; the l)ark is bluish, ashy gray, and is rough, with prominent, thin, 
short, projecting ridges. Mature leaves (fig. 152), thick and leathery, are very 
veiny, deep green on their up|)er sides; very rough (like sand-paper) — some- 
times only slightly rough, however, and very, liglit yellowish gretMi beneath, 
with or without minute straight hairs, and with a conspicuous network of small 
veins; margins of the leaves mainly without teeth. Mature fniit (flg. 152), 
ripe in autumn, orange red, Woo<l, somewhat lighter than that of Celtis viia- 
siHsippicnsis and of about the same weight as that of C. occidentaliH, is not 



« See characterisation of wood under genus, which holds good for this species. 
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distlngrulfihable from tbe wood of these two fipev'leti. Poor timber farm of tbe 
treo rendem Its wood of little economic- uhc. exre|it iih a secoDd-cliiss fuel wood. 
Of little importiince as a forest tree ; useful for establlsblHg protective cover 
along desert s 




r^iN.iEVTTv.— Not fiillj- ili'lcmihUHl. II iirov 
:iii<l In \u-\f:M. in niisliclfri'il. ilry siluKlloiis, 
IhriniKli iiri' from 'id to H" .vi'iirs ulil. 



faliriiriilu iKuu Jiillu ruDfuii nnd ivrrus lull 
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OCCUBBENCE. 

Ijow moantain canyons, dry or intermittent water courses, desert j^ulches, and borders 
of rocky streams ; in dry, gravelly soil. Scattered singly and in small groups or 
groves. 

Climatic Conditions. — Similar to those of white alder. 

Tolerance. — T^ndetermined. but trees show marlced tolerance of shade. 

KEPROorcTioN. — Abundant seeder. (Sermination, except in constantly moist soil, 
tardy ; seedlings rather sparse. 

Family LAUBACEiE. 

A small family (as reprosented iu our forests) of trees characterized by the 
pungent, aromatic taste and odor of their bruised green baric and foliage. It 
includes the widely known cami>hor and bay trees of the Old World, our well- 
known eastern sassafras tree, and a group of " loblolly " bay trees of our south- 
ern forests, t(»gether with a single genus in the Pacific regionj The foliage of 
some of these spwies is evergreen, whereas that of others is shed each autumn. 
.The leaves of some are borne singly, those of others in pairs — one leaf opposite 
another. In some sjiecies the flowers combine both njale and feiiiale organs, 
w^hile in others male and female flowers are each borne on different trees. 
Fruits of our rei)resentatives are berry or i>lum like, with one hard-shelled seed. 
The wood of these trees, often hard and beautifully marked, is mainly of onlj' 
minor commercial imi)ortance. Ec*on(miicall.v, the cami>hor trees are the most 
valuable of the groui>. all i)arts of the trees yielding camphor. 

UMBELLXTLABIA. LAUBEL. 

Since this genus is represented by a single si>ecie8 only, inhabiting the Paciflc 
forests, its characteristics are given under that si)ecie8. 

California Laurel; Oregon Myrtle. 
UmbeUuUiria calif ornica (Ilook. and Arn.) Nuttall. 

DISTINGIJISIIINO ('HARA('TERI8TIC'S. 

California laurel Is an evergreen tree, distinguished at once from all others 
of Its range by the strong cami)horic-i)ungent odor** of its crushed leaves or 
green bark. T'nder the most favorable growth conditions, from (50 to 80 feet high 
and from 2^ to 3i feet In diameter: excei>tionally large trees are sometimes 4 
feet through. In the dense forest it has a clean, straight trunk from 30 to 40 
feet long and a narrow crown of close, small, ui)right branches. Elsewhere, 
however, and much more commonly, it has a very short, thick trunk, surmounted 
by large, long limbs which trend upward and form an exceedingly wide, dense, 
rounded crown. In moist shaded mountain canyons and gulches it appears 
In a many-stenmied shrubby form in clumi)s and thickets from 10 to 15 feet 
high. Bark of large trunks is thin, very dark reddish-brown, and scaly; the 
stems of young trees are smooth, and dull grayish-brown. New leaves are 
produced throughout the summer on the stems, which grow constantly' In height. 
This results in the branches being heavily foliaged. As a rule, the leaves of 



'The green bark and, particularly, the leaves possess a light volatile oil. follicles 
of which are given off when either is crushed, and which when inhaled through the 
nostrils produces severe pain over the eyes, attended often by violent sneezing. Con- 
tinued inhalation of the odor of fresh leaves usually produces slif^ht dizziness, but appar- 
ently no other alarming effects. The dried leaves produce the same effect, but leas 
violently. 
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a HeHBon'B Rrowtb persist on tLe brHiicIiefl Tor about two yearB, but frequently 
some of them are retained for five or bIs years. Wheu mature (flg. 153) they 
are Hbiny, ituiiM>tb, Hm-i* yetluw-gi'eeu, about 3 to nearly 6 Incbes long and from 




linviHU-nrccn fruit (flu. 153), re- 

Hi'Hliy iiiverliif: wlilch contains a )arfce, 

■ siiiwHi, art' rl|)e during Octol>er, 
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when they fall. They germinate shortly afterwards. They are frequently 
washed down mountain streams, and in this way a dense cover is extended 
along many narrow gulches, in which, in the otherwise dry foothills, grateful 
springs are thus maintained. Wood, very heavy when green, moderately heavy 
when dry, hard, very firm, fine-grained, and rich yellowish-brown, often beauti- 
fully mottled ; <* the sapwood is very thick. No other of our hardwoods excels 
it in beautiful grain when finished. It is a most valuable cabinet and finishing 
wood. Well known for this excellent quality in the rather limited region of 
commercial supply, where the tree deserves conservative treatment as a timber 
tree. 

Ix)N0EViTY. — Little is known of the age limits of this tree, which is unques- 
tionably long-lived. Trees from 20 to 25 inches in diameter are from 100 to 210 
years old ; larger trees are known which should prove to be very much older. 

RANGE. 

Boiithwostern Oregon (South Fork of Umpqua River, Coos County) and Bouthward in 
coast ranges and Sierras (from head of Sacramento Valley) to southern border of Cali- 
fornia. In north, at sea level to l,r>00 feet; In south, 2,000 to 4,000 feet elevation. 

Orbgon. — Coast Range and Slsklyous. 

California. — Coast region. IlumboUlt County: Eastward to Redwood Creek; Redwood 
Creek to Blue Lake; not In lower Mad River Valley (north of Humboldt Bay) ; south of 
Humboldt Bay, from Ilydesvillc to Bridgeville, and thence eastward to the Little Van 
Dusen. Nearest coast, between Ferndale and Bear Valley, and between Capetown and 
retrolia ; at Briceland, and in Mattole Valley. Mendocino County: Coast region from 
north part of county southward, in and about edges of redwood forest ; noted near Kenny 
and southward to Westport, Fort Bragg, Mendocino, and (Jualala ; common in redwoods 
l>etween Westport and Cahto ; east of LaytonvlUe and between Eel River and Round Val- 
ley, and east of this on Middle Fork Eel River ; on west side of Mount Sanhedrin, between 
Hearst and Sawyer, and on Cave Creek and Redwood Hill; in Redwood Canyon; south- 
ward nearly to Tkluh on Russian River and northward over Ridgewood Summit to and 
beyond Wiilits ; about Mendocino City, between Mendocino and Ukiah. and between head 
of Big River and Ukiah Valley ; in valley 4 to 5 miles northeast of Ukiah, and at points 
on Russian River and Coal Creek. Sonoma County: Northeastern part on Big Sulphur 
or Pluton Creek Canyon slopes from Geysers to Socrates Basin, and eastward over 
Cohl) Mountain Divide into Lake County ; also at point about 6 miles above Cloverdale 
in lower part of Big Sulphur Canyon ; Russian River Valley north of Cloverdale ; 
road from Hopland to Highland Springs on south side of canyon (which road follows 
eastward from Russian Vailey) ; Russian River Canyon, 2 miles east of Healdsburg, 
and in canyon between Alexander and Knights valleys ; lower Russian River from For- 
oRtville to Guerneville, Monte Ulo, and Duncan Mills, and westward nearly to mouth 
of Russian River ; southward as far as Camp Meeker and Occidental, and eastward 
to (ireen Valley (seen here nearly to Sebastopol). Southeastern part of county, on 
Sonoma Creek, between Sonoma and El Verano, and northward at Glen Ellen and 
northward to where Sonoma Valley opens on west into Santa Rosa Valley ; westward 
into mountains separating Sonoma Valley from Petaluma Valley, and eastward in 
mountains l>ctween Sonoma and Napa valleys. }iapa County: North part and south- 
ward to little lielow Oakville ; near Callstoga on floor of valley and In gulches ; at north 
end of Napa Vailey up south slopes of Mount St. Helena. Marin County: Mount Tamal- 
pais (tree in canyons and moist basins, and shrub in dense chaparral of upper slopes), 
esi>ccial]y almut Rock Spring (west end of main ridge), in Cataract Canyon (north side), 
and in Redwood Canyon (south side) ; Mill Valley and Sansalito ; Tomales Bay (east and 
west shores), and In gulch east of Marshall; on west side of Tomales Bay on east and 
west slopes of Inverness Ridge; in redwoods on Paper Mill Creek, at Lagunitas and San 
Geronimo Valley, on hills west of San Rafael, and north of San Rafael on steep canyon 
slopes near Corte Madera Creek. * Yolo County: Cache Creek, Capay Valley. Solano 
County : Jameson Canyon (In hills between south end of Napa Valley and Suisun), from 
Green Valley w^estward. Sutter County: Gulches on north side of Marysvllle Buttes, and 



" Green and unseasoned logs sink in water. In which lumbermen place them to pro- 
duce (by soaking) the beautiful "black myrtle*' lumber (Gorman). 
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north slope of North Butte. Colusa County: Eaflt slope of Snow Mountain abore Pout 
Springs, and along Stony River to Stony Ford ; Coolc Springs, Bear Valley, and hills be- 
tween Bear Creek and Cortena Creek. Lake County: Blue Lakes to Saratoga Spring and 
valley a1x>ut Upper Lake (town) ; east shore of Clear Lake (between Upper Lalie and 
Bartlett Ijanding), and up on hills into lower edge of pine forest; east side of Bartlett 
Mountain on spur reaching to edge Bartlett Creek Valley ; about Bartlett Springs ; east 
end of Sulphur Bank arm of Clear Lake on shore facing Ellem Island ; west side of Clear 
Lake from old mission near Kelseyrllle to Soda Bay, and on base slope of Mount Konokti 
from Soda Bay to Horseshoe Bay ; south of Mount Konokti on west shore of Lower Lake; 
west of Clear Lake, near Highland Springs and westward on road to Hopland ; 5 miles 
south of Kelseyville, and southward to near Middletown, and at point (2,000 feet) about 8 
miles northwest of latter ; near Adams Springs ; Middletown westward over Cobb Mountain 
Divide ; on road from Middletown to wMthin 7 miles of Lower Lake, and along St. Helena 
and Putah creeks from Middletown eastward ; common on St. Helena Creek from edge 
of Middletown Valley southward and up Mount St. Helena (3,600 feet). Santa Clara 
County: Coyote Creek near Gilroy Hot Springs ; highest parts of Mount Hamilton and 
adjacent ridges near Lick Observatory. Alameda County: Canyons of Mission Peak (near 
Mission San Jose). Contra Costa County: Upper part of Marsh Creek Canyon at east 
base of Mount Diablo, and Mitchell Canyon ; hills near Martinez, and westward on bay 
shore. Santa Cruz County: Abundant in most parts of Santa Cruz Mountains, including 
Boulder Creek Valley ; on railroad from Los Gatos to Fulton Grove of redwoods ; scarce 
in south part of Santa Cruz hills east of north end of Monterey Bay, and for several miles 
northwest of Watsonvllle does not occur at all. Monterey County: Probably absent (or 
rare) in Monterey-Pacific Grove region ; Santa Lucia Peak to within about 600 feet of 
summit ; Arroyo Seco Canyon and north of peak in Arroyo Seco Valley above Junction of 
Willow Creek. San Benito County: West side gulch of San Juan Valley and at north base 
of Fremont Peak. Los Angeles County: Near Alpine Tavern (Mount Lowe) and canyons 
lower down. Riverside County: Canyons on west side of San Jacinto Mountain. Noted 
also near Mexican line near summits of, (southern limit in) Coast Range. Noted as follows 
on lower west slope of Sierras: Sha^tta County: Canyon of Sacramento River (few miles 
above Redding); lower McCloud River (above and below Balrd). Teliama County: 
About 10 miles east of Payne post-office. Butte County: Westward to a little above Bid- 
well Bar (1.200 feet) and eastward to near Berry Creek (1,700 feet). Yuba County: 
Southwest slopes of Orepon Hills, but not west of those nor oast of North Yuba Canyon 
(east of Orojron hills). Placer (Umntif: North Fork Amorlcan Klver Canyon, near Col- 
fax; Devils Canyon (botwoen Colfax and Forost Hill) ; east of latter and east of Iowa 
Hill: on railroad botwoou Dutch Flat and Itliio Caiiy<m (at about 4,000 foot). Atundor 
County: Doadinans Crook to Dry Crook (road botwoon Olota and Volcano) : l>otwoen Olota. 
and Sutter Crook, and uIk»vo Dofondor Mlno in Mokolumno River Canyon. Calaveras 
Count!/: Hotwoon Mokolumno Hill and West Point. Tuolumne County: Chinese to 
Crockors, mostly from crosslnj: oF South Fork Tuolumne RIvor eastward ; middle fork of 
latter to about .'i.r>(M) olovatlon; road from Crockors to lletch-Hetchy at point l>etween 
Hojr Ranch and Canyon Meadow; llotch-llotchy Valley and south slope C800 feet) and 
north side (1. ."»()() foot). Mavipona Count!/: On bill above Bull Creek (Julch, l>etweon 
Coultervillo and Rower Cave ; near crook directly nortwost of Mariposa, and south of 
Mariposa in Chowchilla Canyon (at about 2.. 5(H) foot) ; aluindant on north side of ridge 
west of Wassama. l)otwoen latter and Wawona. and between Wawona* and Yoaemite ; 
Yogomlte Valley ond Morcod River to top of Nevada Fall and Into Little Yosemlte Valley. 
Madera Count!/: Fresno Flat and above latter on China Creek: gulch (2.000 feet) on road 
from O'Neal to North Fork ; at latter place and on North Fork San Joaquin River Canyon 
near Kltanna Crook. Fresno Count!/: flulchos of Pine Ridge (north of Kings River), 
from Sycamore Crook eastward to l)oy(»iul Rush Crook: South Fork Kings River, near 
Converse Basin and between Mill Creek and Hadtror. thence to Eshom Valley. Tulare 
Count!/: Badger to about (5 uilb's of Auckland : o<'casional In gulches of Kaweah River Can- 
yon between Redstone Park and Soijuoia National Park ; lower canyon of East Fork 
Kaweah River from Throe Rivers to Mineral King; east half of Tulo Indian Reservation 
(South Fork Tulo Rfver Basin) (southern limit in Sierras). 

OCC^T'RRENCE. 

Borders and vicinity of higher foothill streams, spring-watered gulches, lower mountain 
slopes and canyons ; in moist gravelly, rocky, or rich humous soil ; constant, abundant soil 
moisture essential. Forms (bmse clumps and small patches (as a shrubby tree), or is 
scattered singly and in groups (as a larger tree) with broadleaf maple, California syca- 
more, rod and white alders, madrofia. and tan-bark and canyon ilve oaks. Largest In south- 
west Oregon and adjacent California : smaller elsewhere, especially In Sierras. 

Climatic Conditions. — Similar to those of red and white alders. 
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Tolerance. — Exceedingly tolerant of shade throughout Ilfe» hut partial or full over- 
head light necessary for hest height growth. 

Rbprodi'CTIon. — Fairly abundant seeder; locally often heavily laden with fruit. Seed 
of moderately high rate of germination and of very transient vitality; germinates shortly 
after falling to ground. Clumps of seedlings frequent in dense or partial shade, where they 
grow rapidly. 

Family SAXIFBAGACEJE. 

A very large group of mainly herbaceous plants and a few trees and shrubs 
of world-wide distribution. They receive their name (which means, literally, 
stone breaking) because they mainly inhabit dry or wet rocky situations, and 
are particularly prone to alpine habitats. The flowers have both male and 
female organs In the same bloom; the leaves occur singly or In pairs (one op- 
I)osite another) ; and the very minute seeds are borne In small, clustered cap- 
sules. The family Is represented In the United States by the following single 
genus, the one species of which is a tree described as recently as 1877. 

LTONOTHAMNUS. 

Lyonothamnus is a genus containing the only tree .species of the family 
Indigenous to the TTnlted States or North America. It Is confined to the Cali- 
fornia coast Islands, Santa Catallna, and Santa Cruz, In the former of which 
It was discovered In 1884 by William S. Lyon, forester of the first board of 
forestry created In, California. The genus was named In his' honor. The char- 
acters of this genus are given under the one si)ecles now known. 

Western Ironwood. 
Lyonothamnus floribundus Gray. 

DISTINGUISHING CHARACTERISTICS. 

Little Is known of the trunk and crown form and slhical habits of western 
ironwood. In open, rocky sites It Is only a small shrub ; most commonly a tall 
shrub with clustered stems, occasionally a shrubby tree from 20 to 25 feet high 
and from 4 to 8 Inches In diameter. The bark, with Its deep reddish color and 
its thin fiaky layers. Is very characteristic. A number of bark layers, broken 
and separated, often hang In long shreds. The twigs are dear, shiny red. The 
fern-like evergreen leaves are opposite and vary greatly from an undivided 
form (fig. 155) to one split into several subdivisions (fig. 154). Individuals 
with only one or the other of these types occur, but trees are also found bearing' 
both tyr>es of foliage,*» showing that the species has remarkably variable foli- 
age. The small flowers, produced In flat-topped, branched clusters, open in early 
summer, and the fruit, two very small, closely Joined, bristly glandular capsules, 
each with four minute, long seeds, are ripe the following autumn. The cap- 
sules split open of their own accord and gradually- the seeds are liberated. 

Wood, very hea\T» dense, fine-grained, and exceedingly hard. The name iron- 
wood was doubtless given because of the hardness of the wood. It is distinctly 
red, with a slight yellowish tint. It is suitable for ornamental or fancyi» wood- 
work, but is not known to have any economic use. 

The limited range and rather rare occurrence of large stems are likely to 
prevent the siiecles from ever becoming important commercially. Its chief value 
must lie In assisting to form protective cover on steep, dry, rocky slopes, where 
few other trees and shrubs can maintain themselves. 

•T. 8. Brandegee, Zoe, I, 111. 
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I»MJKviTV. — [iiiiterfeclly known. Stems from '2 to 5 iiicbeB ttirough sbo 
iiges from 12 to 32 yeurx. 
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Family PLATANACEJE. 

A small j^roup (»f trow charncterizetl by larse clecidiioiis Iwives aiul ospei'ia 
by tlioir iiiiiiuto llmwrs, borno in closely packcHl, spherical or ball-like beii 
attarluMi to a tlin»ail-lik<N peiuliilouu stem. From one to balf a dozen of tin 
ball-like, jcret'iiisb elnsterH are priKlueed on a Btem. The male and female liow< 
(each in l)Mll-like clusters) cktuf on different iwirts of the sjime trei\ usually 
different imrts of the Siime branch. The male clusters are smaller (about oi 
third of an inch in diameter) than the female heads (about one-half inch 
diameter). The female clusters develop into very characteristic, Ri)beri« 
hard balls of sckmI, the mature balls bein^ from three-fourths inch to lA iiicl 
in diameter, (»nt» to six of which may bv nttachwl to a single iKMideut st 
(Hjr. ^'A\). 

PLATAKUS. STCAMOBES. 

The sycamores are a sinnll ^rnup. the memlKTs of which are strlkinirly al 
in jreneral ap|>earance. Their most distinctive characteristic is the verj* th 
smooth, whitish or pale ^reen bark on youn^ tninks and on the larj^e brand 
of old trees. 'I'hin, venet»r-like sheets of the bark are annually shwl as a rt*s 
of the dianu»ter growth of the stems. When exi)oseil in this way the inner bj 
is pale olive j^reen at lirst and later a chalky white. All of the mcml)orsof t 
jreiius have this characteristic, which >rivi»s them a similar appt»arance. l>iff 
ences in the lobing of the leaves and the amount of hair on their under 8 
faces, tbe number of fruit balls, and the shai>e of the seed (fruit) are dei>cui 
uiM)n to distinjjuish the different species. The winter buds of s3'caiuores J 
also very characteristic. Th<»y are inclosiMl by the hollow bases of leaves, whl 
lit over them like a minute <'lown's cap, and when these leaves break away a 
fall i\ circle is formed jinnind ilic basi' of the conical bu<l. which is enveloix»fl 
three cap-like s<-:iles. The balls of fruit are cornpos«Ml of Ion;:, slender. siH.Hl-li 
bodies, densely i)ack<*(l toLrether in a spherical mass. One end of tlu* stvds 
attached t<» a ceiHral bullet-like body, from which they all radiate, side by sl( 
their o|»pnsite (muIs fnrniinir th(» surface of the sphere. A circle of tiiK^ tawi 
stiff hairs is attached {o the base of each secnl (fruit). TlK»se heads, rij^* 
late autuniii. usually remain attache<l to the branches during the winter: in t 
spriu;: they break u|) and the hairs alM)ut each stvd (fruit) spread out, afi 
the manner <»f the silky hairs on a <landelion s«M»d. adding greatly to the bm 
ancy of the seed. As a result the se<»ds are easily and widely distributtM' 
the wind. 

TIm' p.ilc l»r(>wn. reddish-tingetl wooil. very similar in all of the.*^e trtH»s, 
characteristically marked hy witle nuMlullary or pith rays, most con.spienon: 
shown in <inarter-saw<Ml or I'adially cut sections. '1'1k» wood is, moreover, \H*r 
iarly *' cniss-i:rain<Ml," and on this account exct»edingly ditlicult to split, ('o 
nicrcially it is of i-ather secondary importance, but is attractive and suital 
for interior linish an<l cabinet work. The western sycamort*s are of littb* i 
poiMaiice. except to form protective growths along streams in dry. ari<l regioi 

Three specii's inhabit th(^ I'nited St.Mtes and adjac(»nt iM)rtions of Mexi<t>, I 
i»nly one is t'ound within the racili<- region, extending into Ixiwer Californ 
.\noiher species ran^'cs thmugh our Southwest into Mexico. The third is \vid< 
distributed in the eastern I'nited States. 

The sycaiiKU'es are of am ient oi'igin. S|)ecies now extinct, but very like o 
eastern and the preseid Mnrop«'an sycamores, were once eonuuon in CJriHMila 
and in our Antic re}j:inn during the Cretaceous au<l Tertiary eiMx-bs : th 
existed ;ilso in middle Knror»e dnrinir the latter period, but bwame extinct wh 
that period (Muled. l)uriug tlu' Tertiary epoch a number of sycamores, n< 
oxiiiu't, oiwr existed in the oou\y;\\ vv\y\ v\f this continent. 
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California Sycamore. 
Platanus racemosa Nuttall. 

DISTINCJUISHING CHARACTERISTICS. 

California sycamore, also called ** buttonwood " and " biittonball." Is small or 
medium sizecl ; from 40 to 60 feet high and from 18 to 30 inches In diameter. 
Trunks are often very short, giving oflf several trunk-like branches. The 
branches are conspicuously irregular in the directions they take. One or more 
of them may reach out low to the ground, while others w^lnd and twist in pros- 
trate or upright positions. Thick, long, crooked, and aw^kwardly bent, they 
form an exceedingly open crown. Such trees grow mainly in the open. Crowded 
in the bottoms of deep canyons California sycamore occasionally reaches a 
height of 75 or 80 feet (rarely more) and a diameter of from 3 to 6 feet The 
dull brownish bark is ridged and furrowed at the base of the trunk. At the 
bases of old trunks it is from 2 to 3 inches thick ; a short distance above, and on 
ail of the limbs, it is very thin, smooth, and ashy white, with greenish-gray 
areas. Thin layers peel oflf annually, broken by diameter growth, keeping the 
upper parts of the trees smooth and conspicuously white. 

The thick leaves (fig. ir)(»)» from 5 to 11 inches long and wide, are light yel- 
low-green, much lighter beneath ; they are minutely and densely hairy, especially 
on the midveins and their branches, though the amount of hair is variable. From 
4 to 5 male flower heads are home on a thread-like stem which grows from a leaf 
cluster on branches of the previous year; and from 2 to 7 (commonly 4 to 6) 
female flower heads grow on a r<lmiiar stem which usually terminates a new 
branch of the season. The latter develop into bristly fruit heads (fig. 156), 
threc»-fourths inch to nearly an inch in diameter, with a single stem 5 to about 10 
inches long. The slender, bristly seeds (akenes) are from three-eighths to seven- 
sixteenths of an inch hmg (fig. 1.^)6, a). Wood (described under Platanus) is not 
8r>eclfically distinct from that of the other sycamores. 

Longevity. — Age limits not fully determined. Believed to be long-lived. A 
single tree 20i inches in diameter showed an age of 8(5 years. Exceedingly tena- 
cious of life, reimlring repeated damage to its crown and trunk by vigorous 
sprouts and growth of wood. 

RANGE. 

California (from the lower Sacramento River through interior valleys and coast ranges) 
to Lower California (San l*edro Martir Mountain). In the north up to 2,000 feet and in 
the south to 4,0(^K) foet Plumas and Lassen Peak National Forests in foothill type up 
to 2.500 feet. Farther south in Sierras noted at White Deer Creek (northwest tributary 
King's River), on King's River from Trimmer Springs up to near mouth Big Creek and 
thonco south, in Big Crock Canyon and on Northeast Branch Mill Creek, along lower 
Kawetih and in Tehachapi Mountains. On Lytle Creek, Caliente Creek, lower end Caiiada 
de las Uvas, lower part Tejon Canyon and along Poso Creek, but not down desert streams 
to the east. On const ranges noted on Carmel River up from mouth and along all stream 
beds of Santa Lucia Mountains from sea level to 2.000 feet ; San Luis Obispo National 
Forest up to 2,500 feet on watersheds of Carriso, Salinas, Santa Margarita, San Luis, 
Arroyo Grande, Iluasnn, and Santa Maria. Santa Barbara National Forest In watersheds 
of Santa Ynez, Santa Barbara. Matilija, Plru-Sespe, Elisabeth, and Newhall rivers, at 
100 to 4,200 feet. San Gabriel National Forest up to above 5,000 feet; noted near Pasa- 
dena on Oak Knoll, Arroyo Seco, and canyons of San Gabriel Mountains. Santa Ana 
range In canyons. San Bernardino Mountains, western and southern slopes, 1,600 up to 
,".000 feet. San Jacinto Mountains, western slope, below 4,800 feet. On Palomar 
(Smith), Balkan, and Cuyamaca Mountains, from western side nearly to summit, and 
west nearly to ocean. 

OCCUBBENCE. 

Confined to or near borders of perpetual and intermittent streams snd moist gulches; 
in poor, rocky soil. Forms sparse lines and small groups of pure growth, or is mixed 
with white alder, broadleaf maple, California walnut, and occasional wiUow&. 
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Climatic Conditions. — Similar to those of Fremont cottonwood. 

ToLEKANCK. — Enduros hut little shade at any age. 

Reproduction. — Moderately prolific seeder. Seed of fairly high rate of germination 
(often tardy), and of persistent vitality. Reproduction scanty; mainly and best on moist 
or wot exposed sand or gravel. Dependence upon constant soil moisture (available only 
near stream beds) and occurrence of heavy seasonal flood waters where seed is dropped 
doubtless limit reproduction. 

Family BOSACEJE. 

The Rosaccjp are a very large family of trees, stinibH, and herbH of world- 
wide distribution. Among them are some of the most important timber, fruit, 
and ornamental trees, including clierries, [)lums, apples, pears, quinces, and haw- 
thorns, as well as innumerable shrubs and herbs, such as roses, etc. Prac- 
tically only one forest tree siKK'ies (blaclc cherry), represented in eastern United 
States, is of commercial use. All of the other trees of the family belonging 
to our forests are shrubby and of little or no economic use; some of them are, 
however, important for the sturdy cover they form on dry, scantily clothed 
montain slopes. 

Kepresen tat Ives of the family treated here have showy, perfect flowers 
(with male and female reproductive organs in each blosssom). The flowers 
open in spring or summer and the fruit is rii)eneii the same season. A point of 
resemblance in the flowers is the cluster of thread-like, bead-tipi)ed, pollen- 
bearing bodies (stamens) in the center of each blossom. (Compare the blooms 
of garden cherries, plums, i)eache8, etc.) Fruits of some of these trees, such 
as cherries and plums, are edible and well known, and are characterizeil by their 
Juicy sweet or tart (in some si)ecie8 very bitter or astringent) pulp, which 
covers a hard-shelled, round or flat seed. Other groups of this family, "haws" 
and *'crab-apples," have small, mealy, or hard-fleshed fruits resemlding minia- 
ture apples, with very small, bony. rouKi». thick-shelled sc^ds, or smootli, tliin- 
sholled s«'ods. The mountain " maliopiiiie.^" of this family, have dry fruits, 
which are very different in a|)pearaiice from any of the others, but wliich are 
struct urally related. Since th(» fruits of many rosiiceous trees are usually lus- 
cious, they are extensively eaten (witliout injury to the vitality of the seeds) by 
birds and nianunals, by which the seeds are i)rincipally disseminate<l. The 
dry fruits of mountain mahoganies have sptn-ial Iiairy attaclmients, by tlie aid 
of wliicli they are wafted far from tlie motiier trees by the wind. The leaves. 
ever^HK'u or shed every autumn, occur singly on the twigs — never in pairs, 
one opposite anotiier. 

CERCOCARPUS. MOUNTAIN MAHOGANIES. 

Mountain mahoganies are a small group of shrubi)y trees which derive tlieir 
name fnaii their rcd-bruwu. ma hogj my -colored woo<l, which is exceedingly heavy, 
linc-j^rnined, dense, and hani. They are uiucli-brauclaMl, usually crooke<l. scaly- 
harkiMl trees with stiff branches which liave peculiar, short, spine-like twigs, and 
\ ery small, tliick. evergreen leaves. Wlien bruised, tlie leaves give off a resinous 
o<lor. The fruit, a long-tailed, hairy, seed-like body, is incloseil in a small, 
striped lube (part of the tiower). When ripe it escapes and is blown for ctmsid- 
erahlc distances by the wind. Occasionally it is dislodged by grazing animals 
and carried away in tlieir hairy coats. 

or little or no (vonomic use for tlieir wood. l)ut of some importance for 

the strong, tliougli open and scanty, cover the trees form on the driest and most 

cxjKisi'd of high mountain sl(>pes. ThnK» sikm-ics inhjibit the arid sections of the 

western Tnited Stales and adjacent portions of .Mexicx), to the dry soil and cli- 

inuiir co/Jditions of whicli they seem specially adapted. 
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bark of a grayish brown color, and is surmounted by a broad, stiff-branched 
crown. It only rarely reaches a height of from 20 to 25 feet and a diameter of 
from S to 10 inches, and is usually smaller, with stems from 2 to 4 inches thick. 
Mature leaves (fig. 157), silky white when young, are thick and shiny j^el- 
lowish green ; smooth and shiny on their upper sides, and densely covered with 
white or gray wool beneath; their margins curl under as the season advanc*es. 
The hairy, long-tailed fruits (fig. 157) are inclosed at their bases with a hairy, 
tubular case. 

Wood, pale reddish brown ; otherwise very similar to that of mountain ma- 
hogany. The rarity and small size of the tree prevent the wood from becoming 
of economic use. 

I^NGEviTY. — Age limits undetermined. Two trees, respectively 3^ and 5 
inches in diameter, were 17 and 35 years old. This shows an exceedingly slow 
growth, such as is peculiar to the other species. 

RANGE. 

Califobnia. — Sides of a single canyon on the south coast of Santa Catalina Island* 

OCCURRENCE. 

Precipitous, rocky canyon sides, associated with western sumach (Rhu» ovata) and 
Adenoatoma fasciculatum. 

Climatic Conditions (marked by high temperature) and sUvical characteristics 
undetermined. 

Curl-leaf Mahogany; ^ Mountain Mahogany. 
Cercocarpus ledif alius Nuttall. 

DISTINGUISHING CHARACTERISTICS. 

Ordinarily 15 to 20 feet high and (> to S inclios in diameter, but occasionally 
25 to .*^() fe(»t liigli and 12 to 18 inches tliroiigli — rarely miieli larger; very fnv 
(lueiitly only a low, broad, inuch-branclied shrub. Tlie trunks are generally 
short, more or less croolvtHl, and large crumi)UMl limbs stand out irregularly 
and with numerous stifT twigs produce a low. dense crown. The bard, rtriu, 
tbiii. scaly barli is nnblisb brown and gray tinttnl. Leaves (fig. 15S>. ever- 
green: tlios(» of eacli season's growth remain on the tree about two seasons, 
and are very thick, the edges curled toward the nnder side, which is densely cov- 
ertnl with light ln'ownisli, minute hairs. The long-tailed hairy fruits, surrounded 
by a small cylindrical case, are stendess (fig. 158). Wood, very dense, finc^ 
grained, ex(*eedingly heavy, checking and wari)ing badly in drying, after which 
it is very hard; freshly cut W(H>d is a distinct mahogany red, browning with 
exiM»snre. The i)oor timl)er form of even the largest trunks renders the wood 
of little connnerclal use. for which its rich, attractive color makes it suitable. 
E.xceedingly imi)ortant for fuel in some localities, usually where there is little 
or no other wcmkI sni)ply obtainable. It deserves the forester's attention on 
account of nsefnl tlumgh open cover it forms on arid, wind-swept nunintain 
slopes. F(»w other species jKissess its wonderful adaptability to such unfavor- 
able (*onditions. 

LoNiJKViTv. — Not fnlly determined. Gives evidence of being long-liv(Ml, but 
(»f very slow growth. TrtH»s from 8 to 10 inch(»s in diameter are from t>8 to J*5 
yonrs old. Further study of their age limits is r^Miuired. 



" rnfortunatoly no nioro distinct I vt» coinnum name l8 avnilnble for this and the suc- 
<'«»(Hlln>; spei'leH than " inoimtaln mahogany." l»y wlilch both are knuwn in thi» field. 
Tliry ari' probably not distlnKulsluMl by lay mm. To avoid (Hmfusion, it is dosirable 
to call Cercocarpus IcdifoUus curl-loaf maboKany and Ccrcocarpun parvifoUus birch-leaf 
mahof^aDy. 
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Tbe bigb Diountaiu form of tbis species found mainly In tbe eontbern Rocky 
Mountains, but to be looked for elsewhere at bigb elevations in t!ic rimge of 
tbe si>ecies. is a aninll, finely branched sbrub with very Humll, exceedingly nur- 
row, curled leavcit, and siuallcr fruit tban in [>roduc<?d by tree forms of loner 




FiO. 15a — Ctrcocarpui leiUfoliut. 



(elevations. This shrub has been descrlbeil as Cercwarpiig Irilifollua intrScatui 
(Watson) Jones, on account of its densely branched liflblt, but it Is here con- 
Bidere«l a naturally depauperate form of bigber elevations, and Is ottaerwl^' 
essentially lllie the larger-leafed tree. 
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RA.NGB. 

From western Wyoming to Montana (western slopes Rocky Mountains), Idaho 
(CoBur d'Alene Mountains), Oregon (eastern Blue Mountains), and southward (through 
Wasatch Mountains and ranges of the Great Basin) to California (eastern slopes Sierra 
Nevada and northern slopes of San Bernardino Mountains), and to northern New Mexico 
and Arizona. 

OCCURBENCE. 

Arid mountain slopes; in poor, dry, gravelly and rocky soils, or less often in moist, 
richer soils, where it is of largest sise (hills of central Nevada). In pure open, or 
rather dense stands, or mingled with chaparral ; commonly with one-leaf pifion. 

Climatic Conditions. — Undetermined, as are also its silvical characteristics. Appears 
to be decidedly intolerant of shade throughout life. 

Birch-leaf Mahogany; Mountain Mahograny.^ 
Cercocarpus parvifolius Nuttall. 

DISTINGUISHING CHARACTERISTICS. 

Birch-leaf mahogany is usually shrubby, with several long, sparingly branched 
Items, and under 10 feet in height ; occasionally a tree 15 to 25 feet high, with 
a rounded crown of straight, upright, stiff, slim branches and a short trunk 
4 to 8 inches in diameter. The bark of large limbs and small trunks is smooth 
and dull gray to brownish ; that of large trunks is thin, flaky, and reddish-brown. 
The more eastern form apr)ears to have much firmer bark with shallow seams, 
and its scales are much less easily detached. Mature leaves (flg. 159), with 
prominent straight veins, are thickish, smooth, sometimes minutely hairy, deep 
yellowish-green on their top sides and whitish, occasionally brownish, beneath. 
Leaves of a season's ^rowtli i)ersist as a nile for al>out two seasons : very com- 
monly, however, they jKTsist only for one snnnner and winter, falling as the new 
ones appear the succeeding spring. The lonj?-taile<l, hairy fruits are inclosed in 
a tulnilar case which has a distinct slender stem, instead of lx»ing steniless like 
the i»receding species. The sillcy younjr twijrs liave a pleasant slierhtly aromatic 
flavor. Twigs of the low shrubby forms of this species are often extensively 
eaten by cattle, in some sections furnisliing a consideral>le part of the mountain 
browse on which range animals dei»end for food. Wood, of somewhat lighter 
weight, is otherwise very similar to that of the preceiling tree; rarely used 
except locally for firewood. 

LoNGKviTV. — Very slow-growing tree. Stems from 5 to G inches thick are 
from r»() to (J(> years old. Further study of its growth and age limits is desirable. 

Three varieties of tliis species have been descril>ed. These are distinguisbe<l 
on the basis of characters whicli the writer lielieves to be only such natural 
modifications in leaver and fruit as are to l»e exixM-ted in individuals growing 
under varying soil and climatic conditions. Through all of the forms it .seems 
I)ossil)le to trace the marks of one varial»l(» species; no essential differences can 
be found in the wood of the different trees. Crrcocarputi parvifoUns hrtuloidrs 
(Nuttall) Sargent, the California coast and Sierra foothill form, has wider 
leaves, smooth alK)ve. and larger fruit than are jjroduced elsewhere. Ccrcocar- 
pus piirrifaUus hrcriffonis ^ (dray) .Jones is <listinguished by very small flowers 
and small, narrow leaves with entire slightly curved or very finely tootheil 



*• Soo footnoto under procoding spoolos. 

*»This Is Or. (iray'H Crrrocarpiis breviflorun, which, by inadvertence or otherwise, is 
frequently written C. bniifolius. 
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borders. This form occurs In the Routbwont. Crrcocarpui parvifoHut pauci- 
dentalus. a form of tbe Banie region, is ctiuratterized by leaves with few or no 
marginal teetb. 




From wmtern Nebrnaka to Oregon (SlBkljou Monntalng). Bouth to ■ 
northern Mexico: California (west of Slerm Nevada and •onth to Ul 
laloa; Santa Crui lalaDda) : Lower CallFornla (mountatDS). 



842 FOREST TREES OF THE PACIFIC SLOPE. 

ICALTTB. APPLES. 

The apples fonn a group of small trees. They are of little forest importance, 
but are of very great economic value on account of their edible fruits, which 
include the many varieties and races of cultivated apples. They are hard, 
dense-wooded trees, with small leaves arranged singly on the twigs (never in 
pairs, one opposite another), and shed every autumn. Their principal distinc- 
tive characteristic is the more or less globe-like form of the fruits, which are 
sunken at the stem end, as in the common crab or other cultivated apple, and 
which have a homogeneous flesh. The chestnut-colored, smooth, shiny seeds of 
apples are inclosed (1 to 2) in each of the 3 to 5 cells. Their near relatives, 
the true pears (Pyrus), have fruits which taper at the stem end (pyriform), 
and have flesh with minute or large stony grains, though these are less pro- 
nounced in highly cultivated pear fruits than in those of wild trees. 

Three tree species occur in the United States and adjacent Canadian provinces, 
one of which inhabits the Pacific region, to which it is confined. 

Oregron Crab Apple. 
Malu8 rivularis (Dougl. in Ho<^) Roemer. 

DISTINGUISHING CHARACTERISTICS. 

The Oregon crab apple is a small tree, with thin, scaly, reddish — often ^ayish 
brown — bark and slender, spreading branches. At l>est it is rarely more than 
25 or 30 feet high and from 8 to 12 inches In diameter; very frequently a 
slender-stemmed shrub from 6 to 10 feet high, forming dense thickets. Year-old 
twigs are clear shiny rod. Mature loaves (figs. IGO, KU) are veiny, thlckish, 
smooth, and doop greon on tboir top sldos, and vory light grotMi and minutely 
hairy — soniotinios whitish — beneath; loaf stems hairy. Fruit (figs. 10(». H»1). 
maturing lato in autunni and having a slightly acid, palatable taste, is variable 
in color from groonish to dear lonion yellow splashed with bright re<i on one 
side or nnl all over; odiblo. Wood ox<*o<Hlingly fino-gralnod. dull, light riHldish 
brown ; sai>wood vory thick. Suitable for tool stock and small turnery, but 
unlniix)rtant. 

Longevity. — Appears to grow vory slowly in diameter and height. Age limits 
not fully dotorminod. One tn^ 11 incht^ in diameter showed an age of 102 
years; while ouo inolios through was 57 years old. 

RANGE, 

From the Aleutian Islands south along the roast and islands of Alaska and British 
Columbia through weiitern Washington and Oregon to CaiifurDia (Sonoma and IMumas 
counties). 

OCCrRRENCE. 

Low river bottoms and adjacent low slopes, on borders a;id in vicinity of smaller low 
land streams, in moist or rather wet sandy or mucky soli. Grows In large, dense, pure 
thickets and also scattered among red alder, willows, cascara sagrada, occasionally 
broadleaf maple and western dogwood, and lowland shrubs. 

('LiM.vrn? Conditions. — Similar to those of Sitka spruce and red alder. 

ToLKRANCK. — Not fully determined. Kudures moderate shade throughout life, and 
rather dense shade In youth. 

HErKoDTTTioN. — Fairly abundant seeder In central and southern range and In less 
exposed situations : appears less prolific northward. Seed germinates tardily. Seedlings 
frequent in moist mucky soil. 
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AMELANCHIER. 8SBVICEBERRIES. 

The servlceberries are small, slender, scaly-barkeil trees and shmbs of world- 
wide range, but nowhere of forest or economic Inijiortance. The heartwood Is 
brown or reddish brown, very fine-grained, hard, firm, and heavy ; there is a 
large proix)rtion of whitish sapwood. Twigs are very small. The showy, nod- 
ding, or erei*t clusters of white flowers, which usually appear in early spring 
l)efore the leaves, make the trees conspicuous in the leafless forest Flowers 
(male and female reproductive organs in each), with five white divisions, are 
visited by insects, which aid in their cross-fertilization. The small, symmet- 
rically formed leaves, shed in autumn, are arranged singly on the twigs (never 
in pairs, one opposite another). Fruit, deep red or dull purple, and borne in 
small branched clusters, ripens early or late in summer and resembles a huckle- 
lK?rry ; ft has a somewhat juicy, sweetish, edible pulp, with from 5 to 10 very 
minute, dark brown seeds. For their distribution the seeds depend almost 
entirely upon birds and mammals, which eat the berries, but with little injury 
to the seeds. Trees of the group are (?onflned to North America, where .*? or 4 
si»ecies occur, one of which ranges from the Uocky Mountains into the Pacific 
region. 

Western Serviceberry. 

Amclanchicr alnifoUa Nuttall. 

. DI8T1N(JUI8HIN0 CHARACTERISTICS. 

Western serviceberry Is a tall, slender-stemmed shrub from 8 to 10 fept high 
and about an inch thick ; very commonly under li feet in height forming vast 
thickets ; it seldom becomes a tree as much as 25 or 30 feet high and from 4 to 8 
inches through, and then has a slender, straight, clean trunk and a narrow, 
open crown. The bark is dull grayish or slightly reddish brown and Indis- 
tinctly seamed near the ground — usually quite smooth. Season's twigs are 
clear red, smooth (though with white hairs when young), with sharp-pointed, 
russet-brown buds. Mature leaves (flg. 1(52), thin In shady places but thlckish 
in the oi)en, are deep or pale green and smooth on their upper surface, and 
smooth and grayish, sometimes minutely and sparsely hairy, beneath. The 
blue-black, sweetish fruit, with a whitish bloom, matures (according to the 
locality) from about July to August, and Is about one-half to flve-elghths of an 
inch through (fig. 1G2). When not overripe the edible fruit is agreeable to 
the taste, and where abundant Is often gathered by settlers (who call the tree 
"sarv'ice"), as well as by Indians, for food. Birds and mammals, especially 
bears, consume large quantities of the fruit Wood, pale yellowish brown; of 
no economic use. The only value of the tree to the forester lies In the fact 
that it forms dense thickets, with other brush, at high elevations, where Its 
rigid, often closely browsed stems, help to prevent run-off. Its tree forms, 
which are rare, are of no commercial value. Shrubby forms, quickly killed by 
ground fires, sprout from the roots, and otherwise endure with jiersistent 
growth the constant browsing of range cattle, its stems only bei-oming more 
and more Intricately and densely branched. 

LoNOEvriY. — Not fully determined. Stems from 2 to 4 Inches In diameter are 
from 9 to 20 years old. 

RANGE. 

From Alaska (Yukon River, latitude 62° 45') to California (southern 1)oundary) ; 
eastward through British Columbia, Saskatchewan, and Manitoba to Lake ^■"* 
(western shores), northern Michigan, Nebraska, Colorado, and New Mezl' 
Mountains). 
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OOOUBUNCE. 



Alluvial bottanu uid pnUrio. moist Tiller*, dry mountata alopea. beaehea, bo 
ctNCDiB, wtter holn, tad moonUtu meadowi tu virtctr of Bolii from ricb t 
lusMt In fmh ricb Mil (lower ColamUa Strcr reilaD) and almibbr In dry, . 
poor omi (monBUbt ilopea). Fornu ■mall gnmjit v>0 eitrailTe pure Uil<AKta. I 
■pencd wltb upaa, weatam cboke^beirj, bitter cbEcr;, Oregon crab, and cnnotlta^- 
auuanlta, and other cbaparral bnttb. 




Ci.u 



Fin, 102. — AmelancMcr ainlfolla. 

.— SlmElnr lo thag? of wpstprn chinquapin; 
to dPtETinlno rnnge of Inrgest Kroirib, 
coniildprable dense Bbudc wben young, but n 



iironrlDg HeaHon siippirs 

Toi.EBANCE, — Endures col 
bend llgbt for best growlb. 

Be pHom: CATION. — Abundant seeder nearly every year. Seedlings often 
■voitt, bumouB soil In partial ahade : uucb acatlered and Infrequent on dry 
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CRATSGTTS. HAWS. 

The haws are a very large group of nmall, thorny trees and shrubs, widely dis- 
tributed in this and tlie Old World. From the abundance of their keen, often 
very long, woody thorns, tliey are everywhere known, and generally distinguished 
from other woody plants, as " hawthorns," ** haws," or ** thorns." Excepting 
the few western speiies, which form useful chaparral cover, the other represent- 
atives are of little forest value and of no commercial importance. They pro- 
duce dense, heavy, sai>py, exc^eedingly tougli wood, which warps and checks 
badly in drying. Excei)tlng occasional use for small tool-handles and other 
turned articles, the wood is of no economic value. 

In eastern North America, where a vast numl)er of si)ecies are known, they are 
aggressive in taking i)ossession of abandoned farm or cleared lauds. Their 
shan) thorns protect them from grazing animals. Later these imi)enetrable 
thickets are gradually invaded by commercial si>ecies through the agency of 
wind, and animals, and finally, under denser shade, the thorns succumb. 

Their usually small leaves, shed every autumn, are arranged like tliose of the 
ai>ples. while the small apple-like fruits, bright red, yellow, or black, in branched 
clusters, have dryish, unpalatal)le — but occasionally tart and palatable — flesh 
with from 1 to 5 Joined (but separable), very hard, bony seeds, which, on account 
of their thick shells, germinate tardily, often ** lying over " for a season. The 
white to rosy flowers (similar in api)earance and structure to pear and apple 
blossoms) are produced in flattish, branched, erect clusters at the ends of new 
shoots, after the leaves are grown. Myriads of insects visit the flowers and 
assist in their cross-fertilization ; birds and mammals, which devour the fruits, 
assist in disseminating the seeds of many species. 

Exclusive of shrubby thorns, there are about 100 species now known to occur 
In the ITnlteil States and adjacent territory. These include a number of little- 
known forms which may be separated as distinct species upon later study. 
Only one si)e<*ies Is known to Inhabit the Paclflc region. 

No other group of North American trei»s presents such almost insurmountable 
dilhcultles In iwlnt of distinctive characters. It is imix>sslble, and, fortunately, 
unne<*essary for the practical forester to know them all, and exceedingly dlflS- 
cult even for the specialist. The points relied upon to distinguish the species 
are, unfortunately, too often found mainly in the organs of the flowers and in 
the ripening and falling of the fruit — characters which are observable only at 
siKK'ial times. A number of thorns can be distinguished i)y their mature leaves, 
but a very large number of them can not Students of western forests have a 
comparable problem in the iK)lymorplious oaks, but nature has luckily spared 
them such perplexities as those offered by the haws. 

Black Haw. 

CratWifUH doufflasii Llndley. 

DI8riNGUI8IlIN(J CHARACTERISTICS. 

Hlack haw Is mainly a low, much-branched shrub, or else a shrub with taller, 
slender stems, forming dense thickets. In rich, moist soil It becomes a tree 
from 20 to 30 feet high and from 10 to 20 Inches In diameter, and then has a 
straight, slightly seamed, reddish brown trunk and a densely branched, dome- 
like crown. Mature twigs of the season are a clear, shiny re<l. Mature leaves 
(ttg. ^G^) are thick, somewhat leatlier>', smooth (sometimes shiny) : dei»p green 
on their upper sides and paler green beneath. The very characterlstica" 
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blatk or black-iiunile, Hhiny fruit (fig. 103). i 
uutmuii, wtieu It in rujiUlly sited. AVikh], titii 
B large proportion of sniiwootl. No c-oiiiuwt 



ivret iuiil edible, matnree in e 
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T^NOEViTY. — Not fully detemilneil. Like mainy other large tree thoriLs it 
appears to be long-livetl, as sliown l)y its exceedingly fine-grained wood and 
persistent growth. A tree l.'Jf inches in diameter showed an age of 83 years. 

A well-marked variety of this thorn, Cratwgiis douglasii rirularis (Nutt.) 
Sargent, is commonly a low shrub, sometimes nearly without thorns; It is fre- 
quent in western Washington and Oregon and southward to Sierra and Plumiis 
counties, C'al., where it is less c*ommon. It is distinguished from the species 
mainly by its narrow leaves, which are finely toothed, not deeply lobed and 
slashed as in the species. It was described long ago as a species (C, rivularis 
NuttJill) am' is hy some authors still maintaine<l as such ; but since intermediate 
leaf forms are not hard to find, connecting the si)ecle8 over its entire range, the 
writer believes that this form sliould be treated as a variety only. 

RANGE. 

From Rrltlsh Columbia (Parsnip River) tlirou;;h Washington and Oregon to California 
(Pitt River), and throup:h Idalio and Montana (Flathead River at western base of Rocky 
MountainK). 

(KTURBENCE. 

Rordors and lK»ttoms in vicinity of lower mountain streams; In moist. j?ravelly and 
sandy soilH. (»r in d<'cp, ri<'h soils (wbon\ in On»pon, It Is large), (irow^s In very dense, 
hirgc. pun» thickets, patches, and small clumps, mingled with choke cherry, black cotton- 
wood, longieaf willow, re<I alder, etc. 

Climatic Conditions. — Similar to those of choke cherry; adapted to very wide range 
of conditions. 

ToLKiiANCK. — Shows signs of great tolerance: not fully determined. 

KKi'itoincTioN. — Very abundant seeder, and young plants numerous In shade and open 
on borders of thickets. 

HETEROMELES. 

A genus containing but a single evergreen si)ecies which is confined to Cali- 
fornia and adjacent islands. In general appearance it is very unlike any of tlie 
other related generic groups of the family (Rosaceie), as indicated by Its name 
(Heteromeles). The characters of this genus are given under the si)ecies, which 
follows. 

• Christmas Berry. 

HctcromclcH arbutifoUa Roemer. 

DISTINCilTISIIING CHARACTERISTICS. 

Christmas berry, also calliMl "California holly," " tollen/* and "toyon," is best 
known as a low shrub throughout most of its range on the mainland. In the 
coast islands, however, especially on Santa Catallna Island, It becomes a small 
tree from 15 to 25 feet high, but with a very short trunk from 10 to 15 inches 
thi<-k at the ground. The crown form of the shrub Is peculiarly similar to that 
of the tree, in which many upright branches are given oflf at the end of tlie short, 
thick trunk. The snKK)th-looklng, i>ale, ashy gray bark is indistinctly seamed, 
and the ridges are connected. Mature leaves (fig. 164) thick, leather^-, smooth 
throughout, det»p shiny green on their upper surfaces, llgliter l)eneath, and 
usually with two minute glandular teetli on the stem at the base of tlie blade. 
Leaves of a season's growth remain on the twigs until the end of the second 
winter. The smooth, bright red berries (fig. ir>4), which have a dry, tart flesh, 
rii^en from Octol>er to February ; they are borne in large clusters which are very 
attraftive among the glossy green leaves. One or two ridged, browp 
seeds occur in each of the two cells of the berries. Wood, deep reddii 

15188—08 23 
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witb tblu sapwuucl; exceedingly UeoTj-, detMe, nnd flae-KTuIned. Very Holtable 
Tor small orniimcntul turacrj' nud other woodwork, but uot uaed (or any i>un>o"e. 



As n jiiirt iif till' i-luii>;iiTn1 mviT iif l<iiv. <lr,v KiuiMit iiiiil nx-ky (nilt'hes. iir in 
tlic tTi'Vcr* roriiKii liy llK lin-[!cr (.'iiwtli. Ilils sini'lt-s Ik of coofildenililc servkv III 
:i iv),'i"ii Iu<> Hciuitil.v pruUt'tnl UK^iliint croHloii. 
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Longevity. — Not fully determined. It grows very iwrnistently and ni>i>ear8 to 
be loug-lived. A siugle stem 5i iucbes in diameter was 48 years old. 

RANGE. 

California coast ranf^es and Sierras (chaparral belt) southward from ^fendocino and 
8haHta counties to northefti Lower California ; also on southern California coast islands. 

California. — (*oast ranges northward on coast to Mendocino County, and to Trinity 
Mountains on inland ranges, where It has been noted as far north as between Redding 
and Whiskey town (Shasta County). In Sierras, on foothills In lessen l*eak, Diamond 
Mountain, IMumas. Tahoe, and Stanislaus National forests. Southward in coast ranges 
to San Francisco Hay. and in southern coast ranges eastward to San Bernardino ; also in 
islands off southern coast. South of Monterey Bay, noted on Point IMflos, in Pescadero and 
a few other canyons, and in Santa Lucia Mountains in chaparral of Sur. (.'armelo, Arroyo 
Seco, San Antonio, and Naclmlento river basins from sea-level to 4,250 feet. San Luis 
Obispo National Forest (to southeast), from 2.^0 to 2,250 feet elevation in watersheds of 
Carrlso, Salinas. Santa Margarita, San Luis, Arroyo Grande, and Iluasna rivers. Santa 
Barbara National Forest, below 3,004J feet in watersheds of Santa Maria, Santa Ynez, 
Santa Barbara, Matillja, PIru-Sespe, Newhall, and Elizabeth rivers. Santa Ana range. 
All coast islands except San Clemente. General In San Gabriel National Forest ; noted on 
south slope Sierra Liebre Range, near Pasadena, Arroyo Seco. San Bernardino Moun- 
tains. San Jacinto Mountains and Palomar, Balkan, and Cuyamaca Mountains (San 
Diego County). Mexican boundary, noted on west slope of coast range up to 4.500 feet. 

LowEu Calikobnia. — Northern part, in Hanson, Laguna, and San I'edro Martir ranges. 

OCCURRENCE. 

Frequent on north slopes of low mountains and foothills in vicinity of watercourses, in 
gulches, or on exposed sea cliffs ; in dry, rocky, and gravelly soll.s. Grows in scattered, 
pure clumps and patches on mainland slopes (shrubby), and in small pure stands, as a 
tree, in its Island range. 

Climatic Conditio.vs. — Similar to holly-leaf cherry. Tolerance and other siivicsl 
characteristics undetermined. 

Kepuoduction. — Very prolific seeder. Young plants abundant in soil-filled crevices, 
pockets, and in other places of lodgment. 

PRUiniS. CHERRIES AND PLTTKS. 

As hero constitutcnl, a larjre ^roiip containlnj? such well-known and widely 
distributed trees juid shrubs as the plinus, pcmches. almonds, apricots, and 
cherries, most of which do not produce useful timber, but arc among the most 
valuable fruit trees. The plums and cherries are the only native trees of the 
group to be considere<l here. 

For the sake of rcKluclng the nund)er of generic names, the latter-day practh-e 
of sulKlividing this long-ma intainiMl comiH)site group into Prunus (including the 
plums only) and CeraauH (including only the cherries) will not be followe<L 
It is thought iK'st to treat these trees under Prunuft, as has been done for a h)ng 
time. The cherries differ from plums principally in having a rounde<l fruit 
seeil or " stone " in place of more or less flat seeds ; plum fruits are, moreover, 
usually covered with an easily removtHl. whitish bloom, which* is absent from 
cherry fruits. 

Prunus contains but one tree sijccies (black cherry) of conunercial imi»or- 
tance; the remaining rei)resentatives are small trt»es or shrubs of little economic 
\\SL\ Some of the western plums and cherries, however, are useful in helping 
to form protiH'tive cov(»rs on otherwise thinly clad mountain slopes. 

W<K)d of the plums and cherries is fine-grained, dense, evenly and finely 
l)orous, rather heavy, and rich light or dark brown. Green twigs and bark are 
characteristically bitter, and havc\ when crushed, a more or less strv 
pit odor i)os8essed by no other groui) of plants. 
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Flowers of Prunus, api)earing from buds on twigs of the previous year, either 
with the leaves, or before or after them, are similar in general appearance 
to those of the hawthorns, apples, and pears, but different in structural details. 
They depend for cross-fertilization entirely upon insects. The fruits, more or 
less Juicy and sweet, acid, or very bitter, are matured in one season, either in 
early or late summer. Luscious in flavor or attractive in appearance, plum and 
cherrj- fruits are eaten extensively by birds and mammals (without injurj- to 
the st»eds) and thus widely disseminated; otherwise these trees depend for dis- 
tribution of their seeds upon flood waters. The leaves are arranged on the 
twigs as in the apples and haws, and are either shed every autumn or, lu some 
six»cies, are evergreen. 

Sixteen s|)ecies of Prunus occur in the United States and adjacent territory, 
4 of which inhabit the Pacific region. 

Western Plum. 
Prunus suhcordafa Bentliam. 

DISTINGUISHING CHAILVCTERISTICS. 

The name " western plum," suggested here, is not the field name of this tree, 
which is " plum " or " wild plum," indefinite names which are applied also to 
several eastern wild plum-trees. To avoid confusion, it is hoped " wc^stern 
plum " will be used. 

(ienerally a stocky, crool\ed-stemme<l shrub from 2 to 10 feet high in drj* 
situations, Imt in moist, rich soils a tree from 15 to 20 feet high and from 4 to 
(» inches (sometluics more) in diameter. The short, dear trunk, ashy hrouni. 
SiMUucd. juul scaly, gives off thick HhiIks, which stand out nearly at right angles 
to tile stem, and iiave many short. stiii>l>y twigs, some of which arc spine-like. 
Season's twigs are clear red to deep puri)le-red, usually smootli (sometimes 
minutely hairy), with sharp-pointed red buds. Mature leaves (fig. l(*»r>). shinl in 
autumn, are conunonly smooth on their top sides Imt very often minutely hairy, 
as tliey always are l>eneath : about 1] to nearly :\ inches in length: in dyin^ 
they become bright red and yellow. The white tloW(»rs api>ear l>efore the leaves 
in early spring. Mature fruit (tig. Km), ripe in early autumn, is dee|> purpU^ 
red. three-fourths inch to about 1 inch long, with a pointed flat stone. whl<li 
has a consi»icuous. thin, keel-like edge on one sid<» only, the oi)posite side being 
grooved. The flesli of the fruit is 'mUMo and much ustnl locally, is juicy and 
s«)mewhat tart : variable in (juality. 

Wood, fine-grained, very dull light br<>wn, with thin sapwtx»d ; of no ei-o- 
nomic use. 

With other <-haparral the tree sonu^times forms good protective sIoik* cover 
on dry slopes. 

Lon(;evity. — Not fully determined. A tree (»i inches in diameter showtnl an 
age of 4S years. I'robably short-lived. 

A variety of this plum, Prunus suhvnrdnta lcUo(j(jii Lemmon. is distinguishiHl 
by its yellow sweet fruit and in its nearly smooth foliage: esi>cH'ially abundant 
in Shasta and Sierra counties. Y(»llow fruited forms of other wild phims and 
of cherries are known. 

RANGE. 

Southern Oregon to central Californin (west of the Cascades and Sierra Madre Moun- 
tainsj. 
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Bitt«r Cherry. 
Prunua nmirgiaata (Uuiigl.) WhIihtb. 
DI8TINGTJISHIN0 ClIAHAtTERISTHB. 

BlttoT chprry varies grcntly In size ; from n Hiendor-stemmeiJ. mucli-hranched. 
tall or low sbrub. muib bent In high rocky, expittWd witPB, to n ntruiiclit <-li>aii- 
RteiiiiiitHl tr<H< from .IT) to 40 feet bleb find from d to 12 inclios. or iiion>, tliroiiEb. 
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smooth throughout and smaller in most of the shrubby high mountain forms 
with gray-brown stems, larger and finely hairy beneath on the larger darker- 
barked trees which are usually grown in moist, rich places; 2 glandular, 
minute projections mark the leaf-stem where it joins the blade. The leaves of 
both forms agree in their distinctly minute, pounded, marginal teeth.« 

Mature fruit (fig. KW*), one-fourth to three-eighths of an inch in diameter, 
clear coral re<l; ripe from al>out July to September, according to the locality 
and elevation ; extremely bitter, as are the green twigs, leaves and inner bark ; 
with a pointed stone, sharivridged on one side only and round or minutely 
gHMived on the opiwsite side. Wood, dull brown, with very thick sapwood, of 
very light weight, and exceedingly brittle; it rots quickly in contact with the 
earth. I^arge trees, which often occur abundantly, useful chiefly for firewood. 

The greatest value of this 8[)ecies is prol)ably the dense chaparral cover 
which it forms on dry, rocky and springy slopes at high elevations, where its 
persistent stems, often bent low by heavy snows, form effective barriers to 
rapid run-off. 

Ix)NGEViTY. — Not fully detemiiueil. Apparently short-lived. A tree 9| inches 
in diameter sIiowckI an age of 42 years. 

RANGE. 

From Montana (upper Jocko River), through mountains of Idaho and Washington and 
southern British Columbia (Vancouver Island) ; south through western Washington and 
Oregon to southern California, western Nevada (vicinity of Carson City and Washoe 
Mountains), and northern Arizona (San Francisco Mountains). In north at sea level to 
3.0(K> feet and in south nt 5,000 to 9,000 feet. 

Bkiiikh Coli'Mbia. — South coast Vancouver Island, and Rocky Mountains at source 
of Columbia. Noted at Victoria (Vancouver Island), at Yale on Fraser River, and at Nel- 
son on Columbia Ulvcr between Kootenai and I^wer Arrow lakes. 

Wasiiixotox. — Whole wooded portion of State east of Cascades, in yellow pine and 
bunch grass regions, at 1,000 to 4,200 feet and west of Cascades In Douglas fir region up 
to 3,800 feet. Noted in Washington National Forest at 49" latitude and farther south 
on west side of Cascades on lower slopes and on east side at 1,100 to 3,.500 feet, in Clallam 
County on north side of Olympic Peninsula, at Montesano (Chehalis County, south of 
Olympic Peninsula), on west side of Puget Sound at Port Ludlow (.Jefferson County), 
Tacoma, and Admiralty Head (east of entrance to Admiralty Inlet), at Lilliwaup on Hood 
Canal of Pugot Sound, in Mount Rainier National Forest on Upper Nlsqually River, and 
elsewhere: on Mount Adams, Klickitat River (Klicldtat County), canyons of Yakima 
River, and T>mptanum Creek, and at Ellensburg (altitude l,f>50 feet) (Kittitas County) ; 
on Snake River east of Pasco (500 feet) (Franklin County), Wenache Mountains, Peshas- 
tln (('helan County), White Bluff (on Columbia River, below I-<ake Chelan), Lake Chelan 
(1.100 feet), Stehekin River, .3 miles above Lake Chelan ; Kettle Falls of Columbia (Stevens 
County), Mount Carlton (Spokane County), and Blue Mountains on streams. 

Okeoon. — Whole wooded portion of State at lower elevations. Noted at Astoria, in Cas- 
cade (North) National Forest, on Columbia River in northeast Wasco, and Northern Slier- 
man, fiilllam, and Morrow counties, and in Wallula Gorge below mouth of Walla Walla 
River at 327 feet: John Day River (Oilliam County), Blue Mountains at Union and else- 
where. Sllvles and Steins mountains i Harney County), and (loose Lake National Forest. 

• It is believed that the true status of this cherry has not yet been satisfactorily 
determined. Further field study Is necessary to determine the exact relationship be- 
tween the gray-barked, smooth, and smaller tree or shrub common on the western high 
slopes of the Sierras and In Oregon and Washington, and the larger, dark-barked tree of 
lowi^r. moist situations. The two forms are strikingly unlike in habit and general 
appearance, and the large downy leaves of the bigger tree arc difficult to reconctle with 
the smooth, brighter green leaves of the smaller one. I have not seen specimens from 
the type locality (Columbia River Valley, where Douglas discovered this tree in 1825). 
but most probably they are of the downy-leafed, larger tree form, so that the nai 
Prunus emai'ffinata should include this common form. On the other hand, tt is pra>i 
that Prunus emarginaia caHfornica (Greene) (««=Cera«ii« caliSomUi^ Oi»«^^ ■' 
taken up for the smaller smooth form now included in the sp^ 
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California. — Water courses and chaparral of middle elevations, south on Sierra Nevada 
to head of Kern River, on north coast ranfi^es to San Francisco Bay, and on south coast 
ranges from Santa Cruz Mountains to San Jacinto Mountains, at the north at 3,500 to 
5,500 feet and at the south at 5.000 to 9,000 feet. Noted in Mount Shasta National 
Forest. Imse of Mount Shasta at 3,500 to 5,500 feet and south to the **Loop" on Sacra- 
mento River; Wagon Camp (5,750 feet on Mount Shasta), Slssons (:{,500 feet), and I'pper 
Soda Springs (Sislciyou County) ; coast ranges, rare in Ilumholdt County and southward, 
I'rinity and Stony Creelc National Forests* highest ridges such as Canyon Creek lakefi. and 
Black Buttes, Mount Tamalpais, and Oakland Hills around San Francisco Buy ; Sierra 
Novadns frequent, Plumas, Diamond Mountain nnd Lesson Peak National Forests; 
near Qulncy (Plumas County), mountains east of Chlco and Orovllle (Butte County), 
Yuba RIvor at 4,5<M) to .5.500 foot. Donnor I^iko, Lako Tahoo National Forest. Emigrant 
Gap (Placer County), Lake Tahoe. Placerville (Eldorado County), Stanislaus National 
Forest, frequent at 0..500 to 8,500 feet; Mud Springs (Amador County), Yosemite Valley, 
mountains of Fresno County at 8,000 feet. South Fork King's River. Middle Fork Kaweah 
River at 8.<M»0 feet, Kaweah RIvor road l»olow Mineral King and l)et\v«*en Kern River lakes 
and Trout Meadows ; southern California coast ranges, hills of Santa Clara County up to 
1,000 foot, ridgos west of Ia^h (^atos. Santa Lucia Mountains at :?.000 to 4.000 foot. San 
Rafael Mountains, San Bernardino Mountains at Boar Valley and elsewhere, San Jacinto 
Mountains, abundant at 5.000 to 0,000 feet In Tahquitz Valley and elsewhere. The 
variety rilloHn Sudworth occurs with the tyiie, especially on the headwaters of the Colum- 
bia in British Columbia, Montana, and Idaho ; in Washington and Oregon chiefly west of 
the Cascades and in the southern California coast ranges. 

The (listrlbution in Montana and Idaho will bo described In a later publica- 
tion. 

OCCURRENCE. 

Near streams on low and high mountain slopes and on moist l)enches ; In dryish to 
moist gravelly soils at high levels, and In rich, sandy, or gravelly soils at lower ele- 
vations, where it is largest. Forms large, dense, pure shrubby thicket in higher range 
within upper white fir and red fir belt, and nearly pure stands on limited areas lower 
down, where It often occurs with scattered Douglas fir and western dogwood ; some- 
times ospocially abundant on cutover and burned Douglas fir lands. 

Ci.iM.vTir <'o\i)iTinNs. -In lowor rnn^ro. similar \o tlioso of Doiiji^las fir, bul In higher 
rantro it onduros a cllniate llko that of California lotl lir. 

'roLKiJANTK. - Intolorani of sbaclo. 

Kki'Icoih cticjN. — Alauulant socmIoi- uimI sratlorcl s<'odIlnj;K fimpiont in moist mineral soil 
and linmu.s. 

Western Choke Cherry. 

PrunuH th'tnissd (Xutt.) Wnlp(»rs. 
DISTIXGX'ISIIINC CIIARAC TKRLSTirS. 

It is <losirMble to oslnhlisli for Pninns tUniissa the more <llstinetive name 
of " wM'stein clioUe cherry." in i>l:ic(» of "choke cliei'ry." its ordinary tield namt*, 
since (he latter is also api)lied to tli(» closely I'elated eastern Pnnius rhijiuiaun 
Llnn.ens. «)f which it is held by some to be a ireoirraphical form or a variety. 

Very commonly a short or tall treelike shru') (in dense thickets), from 4 
to 10 feet hij^b, or. in rich, moist sitnations, a slender. crookiHl-stennncHl tree 
from *J() to *J."i feet lii^b and from <i to S inches tbron^b. 

Drnised twi^rs. leaves, nnd screen bark have a strong scent, similar to that 
of peach-pits. Season's twi^rs ( ji^nHMiisb, smooth or minntely hairy at tirst) 
ar(» smooth and li^bt reddish brown, with pointed, li;;bt brown buds. Bark. 
sm(M>tb an<l jrray on old trnnks and brown on yonnj; ones, is irrej^ilarly stwnu^l 
an<I ronjrb. witli bard, deep reddish-brown s<al<»s. Mature leaves (fij;. li;7) 
are thick, somewhat leathery, deep, dull ;;reen : smooth and shiny on their 
upper sides: usually more or less minutely hairy and i)al(» beneath (occasionally 
smooth) : the borders have strai.i:ht, sbari> te<*tb. The white tlower.** are borne 
in dense cylindrical clusters, as are also the shiny blackish cherrle.s, which 
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nre ODe-thlrd to one-half an Incb In diameter {tig. lt>7) ; the fruit n rliH-m 
in tate Rummer or early uuttimn, when It la sweet, with Rn nftritiKeiit attee- 
tiiBte, from which conieK tlii' iiiuih* "i-lioke cherry." The fruit Ik jtrv^dlly cjiten 
liy lilrils. tu whiL-h. it 1h believed, the wide general dtfitrlbutioii of the R|>ecleR 




Fig. 107. — Pmnva det 



is due. Wood, pale yellowish brown, flne-gralned, firm, but brittle 
tlilck layer of whitish (wiiwood. Not used for any eixmoinic iiurpoBB, 
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Useful with other shrubby trees in forming thiclc, retentive cover on the sides 
of mountain streams and on moist slopes otherwise devoid of woody growth. 

I^NGEViTY. — Not fully determined. Probably short-lived. Two trees, respet*-* 
tively 3 and 6 inches in diameter, were 10 to 22 years old. 

BANGE. 

Rocky MonntalnB to Pacific Rtateg and Rrltish Columbia, at th<» north from sea level 
to 4,000 feet, at the south from r»,000 to 7.000 feet. 

Rritish Coli'mbia. — To northern part on coast -and In Interior as far ns Cache Creek. 
On Vancouver Island In isolated patches. 

Washington. — Common east of Cascades below 4,000 feet, and west of Cascades only 
occasional on arid prairies, such as Whidby Island and Yelm Prairie. Noted in Washint?- 
ton National Forest at 1,100 to 3,500 feet, east of Cascades locally at Wenache (Chelan 
County), on west bank of Columbia from Priest Rapids to Sentinel BluflTs In Saddle 
Mountains, in gorge of Cmptanum Creek (Kittitas County), on west slope of Divide be- 
tween Columbia and Yakima rivers, in Yakima Canyon, at North Yakima, and Sunnyside. 
on Tipper Columbia, in Spokane Valley, at Rock Lake (head of Palouse River). Pullman 
and Wawawal (Whitman County), along Snake River east of Pasco (Franklin County), 
and in Blue Mountains. 

Oregon. — Chiefly to the east of Cascades, but also In arid parts west of Cascades. 
Noted on Columbia River from northeastern Wasco to Umatilla County, on John Day 
River in Gilliam County, in Cascade (NOrth) National Forest, in Goose Lake National 
Forest, and in Blue Mountains. 

Califokxia. — Whole State, except on seaboard, chiefly in foothills, at the north up to 
about 3,500 feet, and at the south at 5,000 to 7,000 feet. Noted in chaparral of Klamath. 
Modoc, and Warner mountains National Forests; at Yreka (2,685 feet) (Siskiyou 
County), Mount Shasta on its south slope above McCloud Mill, near Sisson (,'^.500 feet) 
and at south end of Shasta Valley (3,500 feet) (Siskiyou County), Sacramento Canyon at 
Shasta Springs (2,538 feet) (Siskiyou County), southern Trinity Mountains east as far 
as hill between Whiskeytown and town of Shasta (Shasta County), and also locally noted 
near I-,ewIston and on Canyon Creek (Trinity County) ; In Sierras in Plumas. Diamond 
Mountain. Lassen Peak, Yuba, Tahoe National Forests, In Stanislaus National Fori^st in 
general at 2,500 to 4.000 feet. l(»eally noted in canyon of South Fork of Araerlcnn Klver 
at 4.000 foct and on north Hlope of Mokelumne Uiver at 2..''>0() feet, I^ke Tahoe Nntl^mal 
Forost in T. 17 N.. U. l.'t E.. and In Yosemlte Valley; woat border of Sierra National For- 
est on dry pine hills, locally noted near llavilah (Kern County) at :i.ir>0 feet. In ooast 
ranges noted In Napa Mountains, In San Francisco County, on (Oakland Hills, Mount 
llaniilton, In chaparral of Monterey National Forest in watershed of Naciralento Ulvor. 
In Santa Barbara National Forest in watersheds of Santa Maria. Santa Ynez. and ririi- 
Sespe rivers, and In San Rafael Mountains, also in San Antonio and San Bernardino moun- 
tains in upper portion of chaparral belt and in pine belt, in San .Inclnto Mountains, at 
5,000 to 7.000 fe4»t »)n i'uller's Ridge and In Onstatt Valley, and in Laguna Mount.iins 
nt ('ampheH's ranch (r>..'»00 feet>. al>out 15 miles north of Mexican boundary. 

Tiio distrlbuticui in tlio Uocky Mountain rejjion will bo doscrilxMl in a future 
l)ubllcati(>n. 

OCCURRENCE. 

Lowest mountain slopes, ridges, benches, and borders of streams (most common i, can- 
yon l)ottoms; less fretpient on dry hill slopes. Usually In fresh or moist, rich gravelly or 
rocky soils where it Is largest ; shrubby in dry. poor soils. Forms dense thickets of [mre 
growth ; often more or less scattered, singly or in clumps, with Douglas fir. red and 
mountain alders, aspen, black cottonwood. mountain maple, western serviceberry. bitter 
cherry, chinquapin brush, and occasitmally yelh)w pine. 

<'LiMATi(' Conditions. — Similar to those of red alder and aspen. 

ToLEUANCE. — T'ndetermlned, but apparently intolerant of shade at any time, as shown 
by Its slender stems and small crown in dense stands, where it struggles for top light. 

UEi'Koinc TioN. Very abundant seeder nearly every year. Seedlings plentiful in moist 
litter, and advancing rapidly in old burns among willow-weed and low herbage. 
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HoUyleaf Cbeny. 
Prunus ilicifiilUt (Xutt.) Walpera. 
DI8TIN G U ISH I NR C H A n ACTEKISTl CS, 

Ilollyloar ilienr is the moat distinct of Pnolflc chcrrlpB on ncooiint of its 
i<verKr(<t>ii holl.v-llkf fulintcc (flg. itfst). Ijocnily kiinwii nit " iatny." " Siniilsh 
wild (.'hiTry," nnil "Muiintiiin erorsrepn clurry." 




Moat often n dense, prickly nhrub front 2 to 4 feet high on dry, rocky niopee, 
hut in sheltered canyons Ronietlmes from 2(1 to 2S feet high and from 
Ini^beB through: ns a tree, more often about 10 feet high, with a tm 



860 rouKr ntsss or tee Mcme bloM. 

branched crown and only a abort tmnk. Tbe deep reddkh-brmm bsik tf 
lai^ tmnkB la deeply farrowed and cut Into little ■onarlBti dlTWona. Ttie 
amal) twlga are nnootb, reddlah yellow to red brown. Uatnre leaves (fls. 108), 
tbtck, leatbery, tfony deep green on tttelr top iddea, and mndi lifter gntm 
beneotb ; marginal teetb prtcUy. Learee of a acAson'a growtb remain (» tt« 




trPOH nboiit two Btimmers. The fniit (flg. 1C8), ripe from October to Novem- 
ber, is II clear dtwp ^^l- bpciinilot: re(]-[iiir|ilc luid very diirk with nge; iml|> 
exce<^lnt;iy thin, tiirt. and itaiatable. The iiirge, thin-shelled, pale yellowioli 
Btotie prominently veiny. Itli* fruit Is carried away by birds, wblcb thus 
assist lu dlssemloatlug tbe seed, and extensively eaten by mountain rodents. 
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which cut the cherries from the branches and store them, thus also effecting 
considerable distribution and unintentional planting. Wood, exceedingly heavy, 
dens^, flue-grained, tough, i)ale brown tinged with red, has only a very thin 
layer of sapwood. The heartwood is handsome and suitable for small orna- 
mental woodwork, but not known to be used. A useful chaparral on steep, dry 
slopes. 

liOXGEViTY. — Not fully determined. From records, however, of trees planted 
in southern California nearly a century ago, and now 10 to 12 inches in 
diameter, it is estimated that this cherry may attain at least 100 years and 
still be growing. Its early growth in height in moist, rich soils is surprisingly 
rapid. A forest-grown tree (»| inches in diameter showed an age of 5(5 years. 

A very distinct variety of this siiecies, Prunus ilicifolia intcgrifoliao Sud- 
worth, inhabits California mainland and coast islands (off Santa Barbara), 
esi>ecially Santa Catalina, and also San Julio Canyon, I^wer California. It dif- 
fers from the si)ecies in having entire or, rarely, spiny margined leaves (fig. 
169), longer flower clusters, and larger, more fleshy fruit. It becomes a small 
tret* also, but its wood appears to be of considerably lighter weight than that 
of the siiecles. It may ix>ssibly prove to be a distinct species. 

RANGE. 

rallfomia (from San Francisco Bay through the coast ranges, also on western slopes 
of San Bernardino Mountains and on Santa Cruz and Santa Uosa islands) to Lower 
California (San Julio Canyon). 

OCCUBBENCE. 

Low mountain and hlj^h foothill slopes and plains, canyon sides and liottoms ; in 
dry, rocky or gravelly soils (shrubby), but preferring moist sandy soil (largest). Forms 
clumps and small patches mingled with chaparral brush (species of Ctanothua, Rhus 
laurina, U. ovata, Quercua (tumofta, ArrtoHtaphylos, Adcnostoma, Yucca). 

Climatic Conditions. — Similar to those of big-cone spruce. 

ToLKRANCE. — Very tolerant of shade. 

IlKPRODiKTioN. — Abundant periodic seeder. Seedlings most frequent in moist bottoms 
of gulches and canyons where seed is covered by litter and washed soil. I^ess abundant 
and scattered on dry slopes, where seed lodged in pockets or buried by rodents affords 
reproduction. 

OCCURRENCE. 

Prunus ilicifolia integrifoUa. — Similar to hollyleaf cherry. Sllvical and climatic 
requirements undetermined ; probably very like those of latter tree, but notably less 
aggressive. Requires further study. 

Family LEGUMINOS^. 

A very largo family, containing such well-known trees and shrubs as locusts, 
acacias or " niimosa-troes," as well as a vast numl)er of herbaceous plants, 
such as beans, |>eas, and clovers, which comprise some of the most imix)rtant 
food and forage plants in the world. The trees supply heavy, strong, durable 
woiHls of excellent conmiercittl qualities, while a number of them are notable 
because they prcxluce mature timber in a remarkably few years. They are, 
tlieref<>rp. iniiM)rtant forest tret»s. particularly for artificial planting. 

According to the structure of their flowers and fruits they are technically 
divide<l into several subfamilies. As popularly characterized here, however, 
they can usually be recognized by the comiwund form of their leaves (simple 



« Miss Alice Eastwood has proposed for this variety, which she holds to be a species, 
the name "Prunus Lyoni u, nom " (Handbook of the Trees of California, 54 ll»05), 
citing as a synonym ** Prunus integrifoUa Sargent," a name which, by the common law 
of priority, must stand in place of Miss Kastwood's Prunus Iponi, should this variety be 
raised to the rank of a species. Lyon originally referred specimens of this tr«»* 
ocnitlrntalis Swartz, which was later shown to be a different species, leaving tli 
nia tree without a name. The writer regrets exceedingly now that in u 
cherry ((;ard & ITor., IV, 51, 1891) he did not dedicate it to Mr. Lyon, who flr 
the tree to light. 
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In only one jrenws of our trees). These consist of a prominent central stem 
which either directly gives off a number of pairs of rounded or pointed leaves 
(leaflets) along its two opposite sides or gives off branches and subbranches 
which in turn bear their leaves in this way. The central stem corresponds 
morphologically with the midveins of simple leaves, such as those of maples and 
oaks, and w^hen shed in autumn parts from the twigs just as in these latter 
trees. Leguminous trees are further and most distinctly characterized by their 
beans, or l)ean-like fruit pods, all matured in one season, some of which resem- 
ble ordinary garden i)ea8 and beans and some of which have jointed or twisted 
IKMis in which each seed is seiwirated from its fellows by Intervening constric- 
tions: while in some members the fruit is structurally a bean-pod, but unlike 
ordinary ones in c(mtaining but a single seed, this, however, bean-like in shaiie. 
Flowers of many members of this family are i)ea-like or bean-like and combine 
male (i)ollen bearing) and female (seetl bearing) organs, or the organs of one 
sex are suppressed and the flowers are male or female only. They are borne 
on different parts of the same tree or branch or on different trees. In one sec- 
tion of I^guminosse the flowers (bisexual in each l)lossom) bear no resem- 
blance to i)ea or bean flowers, but appear like bristling, stiff, yellow, white, red, 
or pink threads, arranged in ball-like or cylindrical bodies. 

FROSOPIS. MESQUITES. 

The mesquites form a group of small or medium-sized trees and shrubs, all 
of which inhabit subtropical or tropical countries, with few representatives in 
the United States. Their wood is heavy, very hard, strong, durable, and of 
considerable local economic uw; but on account of the small size and poor tim- 
.ber form of the trees it is of only Re<*ondary and limited commercial importance. 

They are characterized usually by their 2-forked, sometimes 4-forked leaf 
stems, with from 5 to 20 or more pairs (»f small leaflets and often a pair of 
slender keen spines at the base of the bud from which the leaf stems grow. 
At the basi> of the main leaf stem and of its forks minute glands (dots) are 
usnally found. The leaves are sIkhI every autumn. Flowers (bisexual), minute 
and densely arranged in l<mg cyHndrical chist(M-s (in our sikhmcs), with 
slender stems from l)U(ls on twigs of the previous year's growth. Fruit, a hmg 
slender. aii<l tiat heaii-lilxc pod (tig. 171), or a cylin<lrical. spirally marked ptxl 
(tig. 170), neitlier of which oikmis of its own accord to liberate its smooth, small 
ban! beans, each of which lies in a sei>arate ci^ll of the pod. The seeils deiiend 
for tlieir distribution upon flood-waters and upon cattle and other animals which 
feed upon iheni and thus assist in disstMuinating and sometimes in plantim? 
them. Seeds do not, however, germinate except when covered by or placed in 
contact with continuously moist soil. The ripe, drietl iK>ds, made into coars** 
flour, have long been used for food by southwestern Indians and Mexicans, 
Two species and two well-marked varieties occur in southwestern United States 
and adjacent territory on the south. 

Screwpod Mesquite. 
Prosopis oilorata « Torrey and Fremont. 

DISTlNCil ISIIINC; C'lIAKACTEKlSTlCS. 

S(mietinu*s a short -trunked tree from l."> to 2() feet high, and from 3 to 8 (rarely 
10 to 12) inches in <lianieter, l»ut usually shrubby, with nninenms stems; bark 
of large trunl<s pale reddish brown, shaggy with loose strips. Year-old twigs 



" Tlie totlinical naiuo nisiinlainod by othor writers Is rrusopui'ipubL'tsccns Bentbtiui 

(ls4(Ii: Piosapin uilorata T. and F. was published in 184.') and Is clearly entitled to 

^ecbguitlon on the ground of being the first name applied to this tree, except for the 
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nr<> liiNiry wltli iiiort- i>r It-Kn dotiite, minute hairs. A pair of sbarp splumi luorkii 
the ]H>int froui wltl<-)i iiiic or two :i-forked leaf Hteme Ihmuo : enc^li npliK- lH>iirH 
from Ti to 8 pnirs of Hiiiall. wliltiBh-halry tcaOets (flg. 170). The irreeiilsh. 




iiiiHloroiiH 1l<)\v(>i'M l>l(Hiiii fruui spriug to lute Huuiuier, produdiiR Huccesslve 
(■mils of ]hhIs. Miiliirc iHiilfi, pnle yellow, cylhulrlciil, spirally iwlsitil Iftg. 

iinfnrlimnle fni't Ihnt llic nuthori of It kIvr In Ihelr degirlplloD nud plntv ulinrnclcre of 
both I'ruiopU jvli/loni tiC'. and of (h« (crpirpod mpsqultr. It In [imliiiliie thnt ii follr 
and BowerJDg branch or tbe lormer was used. wUb Fruit of the latter ci}«.'.«l. '^'dmi 
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170) — a most distinctive character — and containing from about 10 to 20 small, 
smooth, hard seeds (fig. 170). Wood, pale yellowish brown and otherwise 
similar In its qualities, including weight, to that of the succeeding species. 

Longevity. — Age limits not determined. Trees from G to 8 Inches In diameter 
are approximately from 50 to 75 years old, while the larger trees found occa- 
sionally are estimated to be from 100 to 150 years old. 

RANGE. 

Western Texas (valloy of Rio Orando, from Devils River to El Paso) ; west throu^ 
New Mexico, Arizona, Kouthern borders of Utah and Nevada to California (arid region 
of Colorado basin to San Diego County) ; northern Mexico. 

OCCURRENCE. 

Desert river bottoms, waterholes, and canyons ; In dry sandy, loamy, or gravelly soils. 
Forms close and open, often nearly pure stands, but frequently with roesquite. 

Climatic Conditions. — Similar to those of hackberry {Celtis reticulata). 

Tolerance. — Kndures very little shade at any stage. 

Keproduction. — Very abundant seeder. I^rge quantities of pods Infested by gmlA 
ScedllnKs sparse in exposed places, but frequent In sheltered canyon bottoms and valleys 
where seeds have been well covered by washed soil. 

Mesquite. 
Prosopis juliflora glandulosa*^ (Torr.) Sargent 

DISTINGUISHING CHARACTERISTICS. 

The shrub and tree commonly called " mes(iuite,*' which ranges from eastern 
Texas to Utah and Colorado and south westward into southern California, Lower 

enough in .the description to unmistakably point to the screwpod mesquite as the plant 
for which the name ProHopis odorata was intended, and there is absolutely no doubt that 
the fruit fij;ured is of this tree. By all past and present usages among Just authors 
there Is every reason for and great justice to Torrey and Fremont In taking up their 
name and only the most trivial pretext for i)rocedlDg It by a later name. Pro.sopi^ 
juliflora IX'., with which it was confounded, in part, by these authors, had long pre 
vlously (lSl*r)» been published, so tliat whatever of Torrey and Fremont's description 
applies to that tree is synonymous. There still remains the Incontrovertible fact that 
these authors' plate, at least, contains separate and distinct figures Iwlonging unmis- 
takably, the fruit to the screwpod mesquite, and the flowers and foliage to the common 
mesquite. TIh» very common and unassailable practice of all taxonomlsts. in dealing 
with composite species of this type, is to maintain the name given for the plant which 
wjis new when the author dealt with the i>lants: while in a ca.'se where one name has 
been applle<l to two plants new at the time, the usage is to apply the name given to one 
of these phints and to rename the other. One recent case of this kind is of Interest 
Iktc. liitula (ic( iilenlaliH Hooker inchules. in part, a blrt'h native of northwestern 
Washlngt(m and soutiiwestern British Colunibia. and the nnl barked birch of a more 
eastern range. Only lat«»ly It was dl.seovered that these two species were really 
liK'ludetl. lictuUi orchlvntalift Hooker was. therefore, at once taken for the northwestern 
tree, because the first part of Hooker's description api)Iie<l to that tree, the latter part 
to the red barked birch, to which a new name. lirlula fonlinaliH Sargent, was very prop- 
erly given. The fact that the description was divided gives no more support for this 
I)rocednre than is silTorded In the case of the plate of ProHopis odorata T. and F., the 
figures of which are distinctly separated, and in reality present a simpler case, iMH'ause 
the plant of one figure has already been named Prosopin juliflora DC. The possible 
argument against maintaining /*. odorala T. and F. lK»cause it must be cited as a synonym, 
in part, of /*. juliflora JH\. applies equally well. If need l>e, against maintaining Brtula 
iH-ridrntalis Hooker, which must also be cited as a synonym. In part, of /?. fontinalis 
Sargent. 

The writer's act in thus disposing of composite species Is believed to rest firmly upon 
the universal law of priority which does full justice to everj' discoverer. 

"This variety is Torrey's Pronopin f/lnndulofia (1S28) supposed by him to be a distinct 
species, one of the characters of ^^hlch irlven l>eing the minute glands (dots) at the ba.«*e 
of the main leaf stem and Its forks: charac'ters now known to be present on the leaves 
of all species of I'rosopls. In relating this tree as a variety to Proftopift juliflora 1>C., 
Torrcys specific name must of counsc be retained, although it refers to au ladUstinc- 
tive character. 
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California, and Mexict), is most p<»rplexing in its characters. What may be 
called Prosopis juliflora (Sw.) DC, inhabiting western and eastern Texas 
and commonly a shrub with many stocky stems from a very large rootstock, or 
sometimes a short-trunked low tree, may be distinguished fairly well by its 15 
or 20 pairs of mu(?h-crowded, very narrow, smooth leaflets, one-third to about 
one-half inch long, and by the smooth outer parts (calyx) of its flowers. 
Diverging from this plant are two varieties which appear distinct in their 
extreme forms, but which are more or less directly connected with the species 
through intervening transitional forms. While taxonomically It is important, 
lor the sake of exactness, to trace and define these varieties, the main excuse 
for doing so here is in the possible forest value one or both of these varieties 
may possess.* 

One variety, Prosopis juliflora velutina (Woot) Sargent, is a tree from 30 
to 40 feet high and from 12 to 20 inches through, inhabiting dry valleys of 
southern Arizona and the State of Sonora. Mexico. It is the largest of our 
si)ecies. The leaf stems, their brandies, and the 12 to 24 pairs of small, narrow, 
crowded leaflets are gray-hairy ; outer parts (calyx) of the flowers minutely 
hair>'. 

The other variety, Prosopis juliflora glandulosa (Torr.) Sargent, the mesquite 
with which this manual is directly concerned, inhabits southern California, 
extending into Lower California and Mexico, thence eastward to eastern Texas 
and northward into southern Kansas. This is a shrub or small short-trunked 
tree from 15 to 20 feet high, and from 6 to 10 inches or more through, with a 
rountled crown of arched or drooping branches. The leaf stems, their branches, 
and the to 00 pairs of narrow leaflets are generally smooth, the leaflets usually 
being distant from each other (but not infre<iuently crowded) and one-fourth 
in<*h to nearly 2 inches long (fig. 171). Outer parts (calyx) of the flowers 
smooth. This is the most reliable distinctive character, but It is not invariable, 
siiK*e these parts are sometimes minutely hairy. The fragrant yellow-green 
flowers are produced from about May to July. Mature pods (fig. 171) yellowish, 
,'5 to 9 inches long (usually 4 to inches) by one-fourth to al)Out one-half an 
inch wide, somewhat flat but plump ; very flat and thin at first, narroweil between 
the to 20 seeds; pulp about seeds, which are pale brown, shiny and hard. 
Is sweet and edible. Woods of the two varieties and species are indls 
tinguishable ; usually a deep red-brown, den.se, close-grained, very hard and 
heavy, but somewhat brittle; exceedingly durable under all sorts of exposure; 
sapwood very thin and lemon yellow. It has many Important local economic 
uses for building, cabinet work, and fuel In regions where It Is practically the 
only available hardwood, while the wood of the enormously developed roots 
also supplies fuel. Only its small size and poor timber form prevent the wood 
from being of wider commercial Importance. 

For the forester mesquite Is the most Interesting and Important tree of the 
arid Southwest, where through the phenomenal growth of its huge deep roots 
It defies drought conditions which kill other trees. Development of Its enormous 
roots appears to be out of all proiwrtlon to the often Insignificant stems above 
ground, and Is a subject for most profitable and interesting Investigation. As 
a rule, however, the larger the stem above ground, the smaller the root develop- 
ment; low, shrubby stems commonly have huge taproots descending to water 
at a depth of 50 or GO feet or more. 

A remarkable fact concerning the root wood is that it is heavier * 
from the trunk. The wood of both roots and trunk contains nearl; 
tannin as ordinary tanbarks. A clear, yellowish gum exudes from 

15188—08 24 
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wlien tlier are woumleil. TblB banlens ivltli csposuro. nnd Una tbe nincilasi- 
nouH tiunlltlex of gum limbic, as a nubntltute for nlilcb it Is soinetlnieH uitcd. 

Iainokvitv, — Tbe life lliiiitH or m*s(iiiiU', l«'lo\v iiiid iibove ground, bnve 
not been worked nut fully, but tbe tree la unquetitloiDibly long-lived. ttmuKb of 




in (lliimelpr are froni 
found lire likely -to Iv 
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RANGE. 

Eastern Texas to southern Kansas and southward into northern Mexico. Reappearing 
in Arizona, southern California, and Lower California. 

OCCURRENCE. 

Desert plains, valleys, mesas, and canyons, under soil and climatic c<mditions like those 
of srn'wpod, to which It Is also similar In sllvical characteristics. 

CERCIS. JTJDAS TREES. 

Orris forms a ja*oup of small trees and shrubs popularly known as red- 
buds or Judas trees. It contains about 7 species, which occur in parts of Asia, 
Euroi»e, and North America. All of the 3 species of this continent are trees, 
one inhabit Injr eastern United States, one Texas and Mexico, and one Cali- 
fornia. The eastern and southwestern species are the larjjest of our representa- 
tives. They have dense, hard, brown, heavy woods, but are commercially unim- 
I)ortJint trees, chiefly because of their small size and rather rare occurrence. 
Several are highly prized, and 'are much planted as ornamental trees on account 
of their bright rose-colored, i)ea-like flowers, which cover the branches with a 
brilliant flame of color in early spring, before the leaves appear. The eastern 
species grows in moist, rich forests, while the western ones often inhabit drj, 
poor, rocky, and exiwsed situations. The thickish, single-bladed, heart-shaped 
leaves have from 3 to 5 prominent veins, and are shed in autumn. The fruit, 
ripe in autumn. Is a very thin and flat l)eau-llke pod with small, brown, hard, 
bean-like seeds. 

California Bed-bud. 

Cere is (tectdentalin Torrey. 

DISTINOriSIIING CHARArrERISTICS. 

California red-bud Is not generally regarde<l as a tree, but It occasionally grows 
to trtH» size In sheltered places, and then has a single, smooth, grayish trunk 
from 10 to 12 f(»et high and frr)m 2 to 3 Inches through. Much more fre<iuently, 
however, It grows In dense clumps with slender stems from 2 to 4 feet high. 
The small, p<»a-shaped flowers (fig. 172) are a clear magenta color. Mature 
leaves (flg. 172), smooth throughout (as are the twigs and branches). In 
autumn the twigs and branches often bear many clusters of iwlnted, flat, very 
thin, russet-brown iK)ds (fig. 172) ; in rii>enlng, the [kkIs are first puri>le. Wood, 
fine-graiiUHl, dark yellowish brown, with a rather thin layer of whitish sapwood. 
Of no economic or domestic use. 

It Is worthy of the forester's notice oidy for Its aid, with other foothill brush, 
in forming a scanty cover along dry, rocky Iwrders of streams. 

Longevity. — rndetermlned. 

RANGE. 

California. — Alonp streams from Mendocino County and the region about Mount 
Shasta southward to San Diego County. 

OCCURRENCE. 

Borders of foothill streams, low mountain slopes and canyons, In dry, or rather dry, 
gravelly and rocky soils. Grows singly and in shrubby clumps Intersperse'" 
fornia buckeye, ceanothus, manzanita. and other chaparral brush In gr 
tree forms occur In sheltered situations. 



ri.lM*TH? OoSPlTI'ISi 
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Rkphodlttion. — rieiiddil seeder. Bewl of liigli r 
but iHrdr: TltfllKy iwrslBleut. Ynnni; [>1nnl» fre 
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ACACIA. 

Acacia is a very large group of widely distributed, world-famous trees, 
slirubs, and herbaceous plants. Over 400 species are known in different 
parts of tlie Old and New World, three-fourths of them in Australia. About u 
dozen trees and shrubs occur in the southwestern United States and adjacent 
territory. The group now contains fewer representatives than formerly, a num- 
ber of acacia-like members having been classed under relate<I genera. Several 
legmninous trees, such as the locusts {Oleditsia) and others, are i)opularly called 
acacias, but technically they are not true acacias. It is ex(*ee<lingly difficult to 
find characters by which acacias may be popularly distinguished from other 
closely relate<l groups, which are technically separated mainly by such inconspic- 
uous characters as the structure of their flowers. 

True acacias have astringent bark, which in some cases is very valuable for 
tanning. When punctured, the trunk exudes a mucilaginous gum. The gum of 
some foreign 8i)e<'ies is known in commerce as gum arable. The true leaf is 
compound, comprising one main stem with 2 to 3 pairs of small side branches 
which bear several or many pairs of opiwsite tiny leaflets.** leaves of our 
acacias are shed every year. Their twigs have one or two keen spines 
(sometimes long and straight, and sometimes short and curved), commonly at 
I)oints where leaves or flower stems grow (fig. 17Ji). When there are two spines 
they form a pair. Flowers minute, often arranged in bright colored, slender, 
single-stemmed balls, or in long, single-stemmed cylindrical clusters. An imjwr- 
tant technical distinction is tliat the flowers, each of which usually iX)mbines 
l>oth male (iK)llen bearing) and female (fruit bearing) organs, have more than 
50 of the bristly, usually bright yellow, thread-like organs (stamens) protrud- 
ing from tlie flower body : each stamen is entirely or practically separate from 
its fellows. Divisions of the inner flower cup (i>etals) are united into a cup or 
dividtHl al>ove and united at their bases (rarely, entirely sei)arate<l). The fruit 
pods, bean-like, are flat or full and rounded when mature, straight, but In our 
Biiecies conmionly twisted or crumpled, and their hard, smooth seeds usually 
bear an oval or circular depression on each of their broad surfaces, an imiK)r- 
tant distinctive mark. They are all i)ecnliarly adai)teil to growth, usually very 
rapid, in poor dry soils and in hot or warm climates. As a rule, our native 
acacias are little more than chaimrral brush ; they are too purely trees to be of 
economic importance. 

Acacias are of ancient origin, many species having existed in an early 
geologic iKjriod. 

Only two of the dozen species indigenous in our Southwest, together with one 
naturalized species, are trees, and only one of these occurs within the Paciflc 
region. 

Cats Claw. 
Acacia greggii Gray. 

DISTINGUISHING CHARACTERISTICS. 

Cats claw receives Its name from the keen hooked spines on Its twigs (fig. 173). 
Ver>' often it is only a low shrub, but usually it is a short-tn>n»'«'^ niuch- 
branched tree from 10 to 20 feet high and from (> to 8 inches thP 
ally it is somewhat taller and thicker. The angled twigs are mix 

" Some exotic aeaclaR produce nlmple, leaf-like organH (phyllodia) n 
logically only leaf stems dilated into the form of a simple leaf blade. 
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H(!lit reddish brown. Sliiturc Imupk (Ak- J73) kiiiw siiii;ly jiud iiltonintelj- from 
the .VfjuiiK iv'Lgs, Imt Olio ur Iwu Issue nt u (loliit uii uldci* twIgH; tbe :t-uprr(^l 
kiifletu (flR. 173) lire more or less li< wiry with iiiiiiute Ijairs. Tlieiudn (flc 173) 
rliien In AuinK^tt when they are pale browu, t-oiituining flat, 8liiuy, deep brown. 
uliuoHt circular seeds — a most lDi|K>rtaut chnmcter. The ikmIm iisunllr reuinin 
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Ability to tlirive in the driest and i>oore8t soiln renders it wortliy of tlie for- 
ester's attention, tliougli the cover it affords is o|)en and scanty. 

Longevity. — Not fully determined. A tree 8J inches in diameter sliowed an 
age of 49 years. 

RANGE. 

From Western Texas (Rio firande) through soutliern New Mexico and Arizona to south- 
ern California, 

OCCURRENCE. 

RordiTs of low desert mountain streams, in low canyons, on benches, and mesas ; in 
dry. Kravelly soils. Similar otherwise in occurrence, climatic, and silvical requirements 
to mesquite. Seeding habits and reproduction undetermined. 

FARKIHSONIA. 

The Paritinsonias form a small group of shrubhy or low trees of little forest or 
wonomic imiiortance. They are characterized by smooth, thin bark ; the twigs 
have one or three pronged sharp spines, or are themselves spine-like and sharp ; 
and the very thin foliage is composed of clusters of long or very short two- 
forked leaf-stems (forking close to the twig), each of which bears from five to 
thirty pairs of very small leaflets (fig. 174). The small, showy, j*eilow flowers 
(each with male or female organs) are borne in long or short, exceedingly 
slender branched clusters (the bottom flowers opening first), and bl(X»ni from 
spring to late summer. The fruit matured during one season Is a pointed cylin- 
drical ikhI (fig. 175), Jointed by constrictions between the seeds and conspicu- 
ously striped longitudinally ; 1 to 8 hard, smooth, brownish seeds in each pod. 

Wood, dense, fine-grained, brov^-n or yellowish brown, hard, and moderately 
heavy. Small size of the trees renders the wood of little economic use. 

They are little known, but should prove worthy of attention on account of 
their ability to thrive in hot situations, one species particularly in dry, arid 
places. Grazing animals browse extensively upon the twigs. 

The group comprises but three species, two of which o(»cur in soutliwestern 
United States and within the Pacific region ; a third species is African. 

Horse-bean; Batama. 
Parkinsoniu aculeata Linnipus. 

DISTINGUISHING CHARACTERISTICS. 

The horse-bean is a short-trunked, smooth-barked tree from 15 to 25 feet 
high and from 4 to 8 inches through, with thin, willowy, drooping or archeil 
branches. The thin bark is reddish brown. Year-old twigs are grei^nish and 
very minutely hairy, later becoming smooth and grayish or reddish yellow ; 
older parts of the branches bear from 1 to 3 pronged, long, keen spines at the 
joints, from which issue 1 or 2 pairs of very long (G to 18 inches), flat 
leaf-stems (each [lalr attached to the branch by a very short, splne-pointetl 
stem). Each stem bears from 20 to 30 pairs of extremely small, scaUvliKc 
leaflets (flg. 174). A most interesting morphological feature in the develop- 
ment of the spines is that when they first ai)pear on young twigs they ar<» th 
short basal parts (spine-tipped) of the lejif stems, from which are given o| 
1 or 2 pairs of flat leaflet-bearing branches. These branch^* nhct 

as the spine grows, leaving on Its sides conspicuous scars. '" 
flowers}, three-fourths inch to 1 inch broad, uud ou very slen 
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hlooDi from xprliig tbrougliout tUe HiuMtuer; upper c-entral division of each blOA- 
Bum red-dotted Inside (Hg. 174). Mature ikmIs (fig. 1T4), .vollowisli brown, 
from 2 to <j Inches loug, loDgltudliiull.v velDed, and wltl) 1 to S s-pedR. Wood 
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.■I'Uoivisli H!i|nvi>oil (lilck ; mil used fur 
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Ix)NOEviTY. — Not fully determined. A tree 7 Inches in diameter was 24 
years old. 

RANGE. 

Texas (lower Rio Grande) ; Arizona and rallfomia (in valley of Colorado Uiver) ; 
northern Mexico and Lower California.' 

OCCURBENCE. 

About lagoons (Colorado River Valley) ; in rich, wet silt or mud. Scattered singly 
or in groups. 

Climatic Conditions. — Similar to those of mesquites. Nothing is known of its 
tolerance and reproduction. 



Little-leaf Horse-bean. 
Parkinsonia microphylla Torrey. 

DISTINGUISHING CHARACTERIISTICS. 

So far as can be discovered, this tree, which is generally shrubby, has no 
field name, probably because it is not recognized by laymen as a relative of the 
preceding species. For want of a better one, "little-leaf horse-bean," coined 
from the technical name, is proposed. 

At best 15 or 20 feet high, with a short trunk from C to 10 inches through; 
very often only a shrub from 3 to 6 feet high, with numerous stems. The crown 
is always intricately branched, and the limbs are armed with many short, stifT. 
spine-iwinted twigs. Bark of branches and trunk smooth and pale reddish yel- 
low ; the greenish twigs are densely covered at first with minute woolly hairs, 
most of which disappear by autumn. The pale yellow flowers, borne in short, 
delicate, branched clusters, appear before the leaves in late spring from minute 
buds on thorny twigs formed the previous year (fig. 175) ; upper central divi- 
sion of the flower, white. The minutely hairy leaves (flg. 175) appear in early 
suininer. but fall shortly after reaching maturity, so that the twigs, as ordinarily 
s4H»!i in middle or late sunmier, are bare, save for clusters of striped pods (flg. 
175), which commonly remain on the branches until the following spring. The 
pods contain from 1 to 3 (as a rule, 2) seeds. Wood, very dense, fine-grained, 
hard, deej) yellowish brown, often mottled and streaked with dull red; a large 
part of the stem is yellowish sapwood. Sizable trees are so rare as to render 
the wood of no commercial or domestic use. 

Owing to its shrubby, leafless form and generally rare occurrence, it can 
hardly prove of any importance to the forester, even though it thrives in the 
hottest and most arid situations. 

Ix)NOEViTY. — Not fully detennined. One tree Og inches in diameter sliowe<l an 
age of 50 years. 

RANGE. 

Southern Arizona (desert region) ; southern California (desert region adjoining Ari- 
zona ; lx>wer California (adjoining California) ; Mexico (Sonora). 
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Itmrn bill RloppK ; In craTelly and rocky dry m>1Iii. Rcatlrred slusly and In amall 
limilBT to those of leather-leaf a»h (*'rnj^iiin corUicea). 
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CEBCrDITTK. 




PW. 176. — Cercidlum torrruanum. 



(hrec Boutbweatem species were once, and by wmn" uulhorltleB Btill nrp, coin- 
btiied. Tbe 2-forked leu f -sterna, with few jialrs of very riiiiiI] k-iitlets. and 
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the yellow, similarly clustered flowers are closely similar to tbose of Parkin- 
sonia microphylla, Cercidlum is best distinguished by the flat, uiicoii- 
stricted pods, which are more like bean fruits than the round, Jointed iknIs 
of Parkinsonia, This, together with some minor structural differences in the 
flowers, make it desirable to maintain Cercidium as distinct from Parkhisonia. 
Like the latter, trees of this group are desert-loving shrubs and trees. Fcir this 
reason they are of some service to the forester, since they form i)ersiRteiit, 
though thin, chaparral in arid places. The moderately. heaA-y, hard \v(>f>d is 
occasionally used locally for fuel, but not otherwise. 

One of the three species occurring in the United States (two of which ah? 
small trees and the other a shrub) inhabits the southern Pacific region. 

Palo Verde; Green-bark Acacia. 
Cercidium torrcyanum (Wats.) Sargent. 

DISTINCJUISHING CHARACTERISTICS. 

Green-barked acacia is a nmch-branched, generally leafless, short-tninked. 
thorny tree from 15 to li5 feet high, and from 10 to 15 iiiches through ; some- 
times larger. The bark of all limbs and of young trunks is smooth and light 
yellowish green. That of large trunks is light brown with a reddish tinge; on 
the lower part of the trunk lightly seamed and scaly. The somewhat zig-zag, 
smooth, green twigs (fig. 170) are thorny at the angles. The pale, minutely 
downy leaves (fig. 170) api)ear in early g[)ring. but fall very shortly after they 
reach full size. Since the pods are shed in midsummer, the branches, as gen- 
erally 8€»en, are therefore bare, though a few scattered leaves occasionally re- 
main in autumn. 

Wood, pale yellowish brown with rather thick sapwcnxl : heavy, but l>rittl«' 
and outs easily. Not known to have any ecx)noniic use. 

Ix)N(;kvitv. — Xo nn-ords of its ago are available. Judging from tlio iM»rsistf*nt 
sl<»w diameter growth of small stems, it appears to ]»e long-liv(Ml. 

RANCiK. 

Southern California (Colorado lM^s«»rt) and Arizona (lower (ilia Klver Valley > aiul 
Bouth Into Mexico ( Sonora ) and Lower California. 

OCCITRRENCK. 

Sides of desert canyons, al)Out sinks and depressions in arid sandhills, and on dry 
washes ; in rocky or sandy pround. Scattered sinjfly and in small groups. 
(M.iMATic Conditions. — Like those of mesqultes. 
T«»LKRANrK. — Intolerant of shade. 
KKPUoDi'CTioN. — Abundant seeder; rejircnbictlon undeternjlne<l. 

DALEA. 

The genus Dahn contains a large number (»f shrubs and herbaceous plants 
jind !»ut one trcK^ si)ecies. The tree o<curs in our southwest. Most of the repre 
sentatives belong to Mexico and Soutli America. Foliage marked with mlnnte 
glandular dots (fig. 177). The small bl(»s.soi)is, which resemble pea flowers in 
giMieral appearance, (-(miljine male (iK)llen bearing) and female (fruit bearing) 
organs. Fruit, a small (»ne-se<HUHl ikmI, which adiieres miopened to the kldney- 
shai>e(l sce<l. Of no c<'ononii<' or forest iniiiortance. 
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ladlgo BuBh. 
Itaica gpinaaa Gruy. 

DISTINGUISHING CHARACTERISTICS. 

MoHtly a H[ilny-tn-igi;o<l, xmall, mucb-branclied 8hruli ; sometimes a vpry sliort 
ana thick trunked, bushy tree from 12 to IS feet bl^b and from 8 to 12 Incbea 




In diametor— oecaHlonnlly thiekfr. The Inink is usually twisted oi 
and the rather large limbs, as well as numerovi« »ten4et, lassffift^ 
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trend upward strongly. Gray or whitish throughout, especially the limbs and 
twigs, which are more or less coated with very minute white dowu. The trunk 
bark of large trees is deeply and narrowly seameil, hard and rough, with small 
scales. Very few leaves (fig. 177) are produced, and these, white-downy and 
gland-dotted, are shed soon after reaching mature size, so that the tree or shrub 
conmionly apiKjars leafless. Flowers deep indigo blue (hence the name ** indigo 
bush"), the outer basal covering of the blossoms (calyx) 10-ribbod, with a 
glandular si)ot between each of the six upper ribs. The calyx adheres to the 
small beaked, one-seeded pod (flg. 177), which is also gland-dotted. The shiny, 
light brown, kidney-shaped seeds are mottled with dark brown. 

Wood, rich chocolate brown, with a tl»in layer of sapwood ; moderately wide- 
grained, soft, and rather light. Not used for any imrpose. 

Ix)NGEViTY. — Not fully determined. A tree 11} inches in diameter showed an 
age of 40 years. 

RANGE. 

Southern California (Colorado Desert — at Agua Callente and Toras) and eastward 
into Arizona (to lower Gila Ulver) ; noutli into adjacont Mexico (Sonora) and Lower 
California (to Calamujuet). 

OCCURRENCE. 

Desert plains in dry rocky or jcravelly soil. Scattered and in small f^oups. 
Climatic Conditions. — Similar to those of mesquitc. 
Tolerance. — Requires full lii?ht. 

RErKODVCTiON. — Seed production rather small. Seedlinf^s sparse and in washed mineral 
soil. 

OLNEYA. 

Olnoya is a genus confined to arid jiarts of our southwest and containing bnt 
one species which enters the Pacific region. Characters of the genus are 
given under the following si>eci<»s. 

Mexican Iron wood." 
Olnra trsota (irny. 

I)1STIX(U'ISIIIN(; CHARACTERISTICS. 

Ohifd trmtn is connii(»nly called ** iroiiwood " in the Fnited States on ncconnt 
of its ( ross-grainfMl, ex<-ee(lingly heavy, hard wood. To avoid confusion, the 
name " western ironwood " is proposed. "Ironwood" was appliiHl to several 
eastern hard -wooded tr(M»s long before this species was discovere<l. 

A short, thick-trunkcd. busliy tree fn»ni IT) to 20 feet high and from S to 12 
inches in diameter; sometimes of larger diameter. (Jreen-gray throughout its 
crown of thick, upright limbs and si)iny twigs, and with thin, deep red-!>ro\vn 
tlaky bark. Tli(»rny twin's (ti^. ITS), at tirst densely coveretl with minute, close 
hairs, which :.:ra(lnally disapiH'ar with a^e. One or a pair of thorns, whi<'h fall 
off in !il)out their second year, jrrow from just below the leaf-stems; the latter 
bear from 7 to lo white-hairy leatlets ( ti^. ITS), in pairs, except the terminal 
<me. The leaves, partly evergreen, remain on the twi^ from one spring to 
smother, fallini: as the siicciMMlinj: foliagi* a|)i)ears. The purplish, small flowers, 
appearing with the new leaves, resemble pea-blossoms, and grow in short, small, 
hairy clusters. Matin*e pods (fig. ITS), ripe in late sunnner. are light russet 
brown and densely c<»vere(l with close gland-tip])ed hairs; the thick, leathery 

■ <ni('ii <all«'<l (irUol dc hicrru, espocially in Sononi, Mexico, where the tree was dis- 
covorcci iu 1S5-. 
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Iialvex lit tlic iwMl, slow In K|>llttli))j. open nnil llbernte flnttlxli, ovnl, slilny, 
ruKm't brown. Iiiinl tiewiB. Unlike ninny other loguniliious seetls, tliesc grow 
rflllicr ijuickty iifter tliey nre iiljinted. 




Pio. 178.— Olnt'tfo (( 



■\Voo<l, deep eliorolate brown, niotlloU with red ; Bnpwootl. very nnrrow, !■> 
yelb)w; ex<«cdlngly hard to split or to work. The short trunks yield In 
oleiir wood, which serves only lociilly tor fuel and for some minor pnrpc 
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The iibility of this tree to thrive In hot de«ert regions makes it worthy of 
attention for planting in arid, treeless localities within its climatic range. 

Ix)Not::vrrY. — Not fully determined. Believed to be long-lived. A tree 8 inches 
in diameter showed an age of 77 years. 

BANGE. 

Soutliern California (from Colorado River south of Mohave. Mountains) to soath- 
western Arizona and through adjacent Mexico (Sonora) and Lower California (between 
Comundee and Calamujuet). 

OCCURRKNCE. 

Along desert water courses (especially intermittent streams), depressions, and washes 
in dry gravelly soil. Grows singly and in open patches, mingled sometimes with mes- 
quite, palo verde, and desert shrut)s. 

Climatic Condition'8. — Like those of mesiiultes. 

ToLERANCB AND REPRODUCTION. — Undetermined ; appears decidedly intolerant. 

Family CELASTBACKS. 

C^elastracoa* comprises a larjj:o unniber of treses and shrubs widely dis- 
tributed over the world. The North American representatives are small and 
unimportant. The iwjpularly best-known groups of this family include the orna- 
mental shrubs and 'bushy trees known as spindle-trees iEv>onymu}t), and the 
woody climber "bittersweet*' {Cclastrun) of eastern North America. The 
characters which relate nieml)er8 of this family are drawn entirely from their 
inconspicuous flowers, the distinctions in which are not easily observed by lay- 
men. Simple distinctive characteristics are wanting. In some 8i>ecies the 
flowers — which are usually small and inconspicuous — are perfect, with both 
male and female (»rpuis in the same flf)wer; in other species, male and feiiiak' 
flowers are distinct on different parts of tlie sjinie tree: and in yet others, male 
an<l female flowers are each on sei)arnte trees. The fruit, ripencni in one sc.i- 
soii, is berry-like or a dry capsule; the everjjreen or dei'idnous leaves, of one 
simple blade, may ^row in pairs (one opposite another) or singly, alternately 
on difTerent sides of the twij^s. The one jxenns representinis this family in the 
racitic region is so nni(iue in its cliaracters as to b<' easily rei'ogniziHl. 

CANOTIA, 

A genus containing but one si>e<'les of a limited and little-known southwestern 
range, including a small part of tli(» l*aciflc region. Cliaracters of the genus are 
given under this sikh'1c«. 

Canotia. 

Canittin hohicantha 1'orre.v. 

DlSTIXr.UTSIIING CHARACTERISTICS. 

Vanntln holacnntha is a tree or shrnl) anomalous in its entire lack of leaves: 
the thin green bark of its twigs seemingly performs the functions of leaves. 
This strange niodifK-ation appears greatly to help tlie plant to endure the liot. 
dry cliniate of its range. At best, a shrubby tree from 15 to 20 feet high with 
a very short, stocky trunk from 4 to <» inclies through; very occasionally, almost 
a foot in dianiet<T. (Ireenish bark of the branches somewhat streaked, that of 
Iarg<' trunks i»ale brown and seamed. Twigs very slender, round, tipped with a 
sharj) point, growing singly from the brandies, never in pairs (one opposite 
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nnotber). Small stiort clustern of wb1t« (bisexual) flowerB apiwiir neiir tlio 
enda ot the spiny twigs (flg. 179t, pnnlaclng a dry woody capsule (Hg. 179K 
whlcb splits opeu at tbe top. liberating tbe small ivlnged seeds. Wood, beavy. 




flne-gralned, tigbt rlob bronii, v«ry burci. Not iiswl for iiny iiur|Ki»o. iblefly 
beoaune of Its rarity. 

LoNOEvm.— Not fully determined. An esoeptloiially large tree IP 
diameter sbowed an nge of over 72 years. 
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RANGE. 

Arizona (from White Mountain region to the Bill Williams (River) Fork) ; soutbem 
California (Providence Mountains). 

OCCURRENCE. 

Low mountain slopes, foothills, and mesas In dry frravelly soils. Tn groups and scat- 
tered among chaparral and occasional small desert trees. 

Climatic Co.nditions (marked by high temperature) and silvical habits, etc., unde- 
termined. 

FamUy STEBCULIACE^. 

Sterculiaceae contains a large nuniber of genera, but these are mainly 
rei)resented in troi)ieal regions outside of the United States. The West 
Indian tree, from which chocolate of commerce is derived, is a member of tbi.s 
family, as is also the sycamore-leafed Sterculia, indigenous to China and so 
often planted for ornament in the frostless, warmer parts of the United States. 
One genus only, the following, belongs to this country. 

FREMONTODENDRON.o 

The genus Fremont odendron is represented by only one si>ecie8, which is eon- 
lined to California. The generic characters are included with those of its 
si)ecie8. 

Fremontia. 
Frcnumtodcndron caHfomicum (Torr.) Coville. 

DISTINGUISHING CHARACTERISTICS. 

The commonest field name of Fremontodcndron californicum is ** slippery elm,** 
which refers to the inueilagcinous tou^h bark and twigs. These taste like tbos*.* 
of the true slippery elm {LImus i)ubcsccnf<) of the East. It is also talli^l 
*• silver oak," because of the white undersurface of its leaves, and " leatlior- 
wood," bwause of its tough twi^s and bark. All of these names, however, wt^re 
iistHl for eastern trees and shrubs long before they were applied to this Cali- 
fornia tree. Fremontia is d<»sirable to avoid confusion. 

I'sually a small tree from in to 12() feet hi;.'li. with a short trunk from 3 to 
inches through and an open crown of wide-spreading limbs: oci-asionally sonu'- 
what taller and with a thicker trunk. Very (»ften, however, it is a much 
branched shrub, from 4 to (J feet high, forming dense thickets with otht^r f(K»t- 
hill brush. The trunk bark is rough, deeply seamed, and blackish brown, soim^ 
times reddish; year-old twigs are smooth and pale reddish brown, and when 
young are densely covered with rust-colored down. Mature leaves (tig. 1N<)K 
borne singly at a point on the twigs, are tliick. veiny, rusty-downy beneath and 
more or less hairy above. The leaves of each season's growth remain on the 
twigs about two winters. Mjiture fruit (tig. ISO), pre<'eded by a bright yellow, 
rose-like tlower, is a densely woolly 4 or ."> celled <-apsule, s[)litting oi>en at its 
IK)int when ripe In niidsununer. The deei) reddish brown small see<is are slowly 
shaken from the open pods by the wind or browsing animals. Wood, deep, often 
clear, reddish brown, fine-graine<l, dense, rather soft, cutting easily, and with a 
very thick layer of whitish sapwotul. Not used for any economic or domestio 
purpose. Both tree and shrubby forms are of considerable service for the 
tenacious protective cover they form on dry rocky foothill slopes. Range cattle 
browse upon the twigs, which are very nutritious. 

"Formerly written Fremontia, a iu:eneric name recently found to have l)een preoccnpiwl 
for another group of plants, but which fortunately could be modified so as to retain Its 
dedicatory reference to General J. C. Fremont, through whose early western explorations 
rJbe one species representing tUls genua vfvvs OiVacoN'^t^^. 
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LoNoEviTV. — Not fully (leteruiliied. Two trees, respectively oj mid 8} lueLes 
In (llumeter, were 43 und 31> yenrs old. 



CHtirurnia ttrnm Mariposa) tu Lower Caliromla. 




OCCUHBESCE. 

LAwer mouDtaln and blsher footbltl -iIiiiiph and ridges : In drj', gravelly, and rack; 
aoIlB. Fonat citeoilve pure Hhnihby IhlcketB. or Kroup* Imnnlt tmsl miDgled witb scrub 
oak. mountain mahOKHDj. hollyleaf cberry. mHDiunltu, reuDDlbus. und other chuparrul 
bruab. Largest on Sierra loothlUa. 
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Climatic Conditions. — Similar to those of gray pine. 

Tolerance. — Appears capable of enduring considerable shade, but rarely subjected to it 
Reproduction and sllvical requirements undetermined ; usually an abundant seeder. 
Seedlings grow in exposed mineral soil where seed has been covered by wash. 

Family ANACABDIACKS. 

Anacardiacese is a large groui) of small trees and shrubs, widely distributed 
over the world. A fe\^ of them are of some economic importance for their 
woods, but several of them are more valuable for their commercial ^ums and 
other products. The gum-producing species are, however, not indigenous to 
this country. Chief among our i)opularly known members are the snmachs. 
The Juice of these plants is resinous, becoming sticky as it dries, while that of 
some members is violently ix)isonous to the human skin.<» The leaves are simple 
(as in the garden " smoke-tree") or comi)ound (subdivided into imirs of leaflets; 
as in the common staghorn sumach), are borne singly on the branches (never 
in imirs) and are either evergreen or are shed every autumn. The small 
flowers occur in usually large, dense, terminal clusters, and usually form large, 
dense, often bright-colored, masses of fruit. In some species, however, the 
clusters are thin and the fruits like berries. In some si)ecies male flowers are 
boruQ on one tree and the female flowers on another tree; In other species, 
some trees bear perfect flowers (each containing male and female organs), and 
some trees bear only male or female flowers, while In some cases one tree may 
bear i)erfect flowers mingled with either male or female flowers on seiiarate 
twigs. 

Four genera comprising the trees of this family are found in the United States, 
only one of which, Rhus, is represented in the Pacific region. 

RHUS. SUMACHS. 

The sumaohs form a lar^e group of trees and shrubs with a resinous — soni*^- 
limcs iK>isonous — or niiiky, sticky juice, largo pithy twigs, and often large leaver 
(c(nn|MMiii(l) with many pairs of ixjinteU leallets and an cnld terminal leallci: 
only one of our spe<-ies witli mainly simple, singh^-bladeil leaves. Lt^aves of nil 
are lM>rno sini^ly, never in pairs (one opposite another) ; those of most spt^-it's 
are shed in autunni, but in one tliey are evergreen. The clusters of gretMiisli 
flowers (in some cases large) are prjictically of sei)arate sexes (by suppression 
or abortion of the male organs in one and the female organs in the other), each 
Ijorne on different trees. Fruit, massed in large or small close clusters, spheri- 
cal, smooth or hairy; coating thin: dry or somewhat resinous, and containing' 
one hard, smooth setnl. 

Khus is of ancient origin ; remains of its extinct si>ecies are found abundantly 
in the Eocene and Miocene formations of Europe. 

Several exotic trees of this groui), among them the famous lacHjuer-tret* of 
.lapan and China, are exceedingly valuable for their commercial pnxlucts of 
gum, wax, etc., and for their wood. Of the nearly 20 siKK'ies native to the 
Unitc^l States, none is of commercial innjortance. chiefly on account of their 
small si/A'. The wood of most of our sumachs is. however, very rich and hand- 
some in c)lor and grain, and except for lack of size is very suitable for cabinet 
work. Five or six of these become small trees, and one of these inlmbits tbe 
racitic regi(»n. 



"A saturated alcoholk' sohitlon of acetate of load removes all trace of the i>oison 
If the inoculated skin is thoroughly washed with it immediately or within an hour after 
the contact. This solution Is le.ss effective a few liours after the poisoning takes place. 
Tliorough washing of the poisoned skin with pure alcohol is also a preventive if applied 
wjthin an hour after contact with the plant. Following either treatment the skin 
should be thoroughly washed "with soap au^ Y?aUi. 
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Mahogany Sumach. 
RbiiK iutegrifolia (Nult) Bentbaiu iiud Hooker. 
DISTINCUISHING CHARACTTEKISTrtS. 

Tile flelil name of umhogiiiiy punuioh Is nlmiily " mnbiwun.v," mid refera to the 
brilliuiit hhI o)ior of Its wood. 'I'd nvoid confui^lou with tlie true niiihoKaDT 




(an univlnted tree, n native of Florida jind adjni.'ent Inlands), the name *' 
uny ftimach '* la miKKestcd. 
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A popularly little known evergreen si)ecies, oc(»urring maiiily as a very low 
bush producing dense thieketH, and only oocasionally and in protected places 
l)ecouiing a tree from 10 to 20 feet high, with a very short, stocky trunk from 
8 to 15 inches through; sometimes taller and thicker. The crown, open and 
irregular, is composed of many wide-spreading limits and stIflP twigs. Year-old 
twigs are clear red-brown and more or less downy — densely so at first. Mature 
leaves (evergreen) are thick, leathery, usually of one simple blade (fig. 181); 
sometimes (compound) consisting of three leaflets (fig. 181) ; borders of leaves 
slightly curle<l toward the under side; smooth on their top sides, paler yellow- 
ish green beneath and somewhat downy on tlie veins and leaf stems. Leaves of 
one season's growth |>ersist alxmt two years. Mature fruit (fig. 181), riiw in 
late summer and few in number, is circular or oval in outline, flattish. and 
densely covered with det^p red, fine down, the thin, sticky, resinous pulp covering 
a smooth, hard, pale brown stone (fig. 181). Wood red, hea^-y, hard; with Y&ry 
thin, light colored layer of sapwooil. It is sometimes used locally for firewood, 
for which it is said to Ik? very excellent. The l)eautiful, rich, red color and good 
working quality of the heartwood renders it suitable for small ornamental work. 

The shrubby form is useful as an enduring chaparral cover on exposed sea- 
coast sands, where few other shrubs are able to exist. 

liONGEViTY. — Not fully determined. One tree 21 J inches in diameter sliowed 
an age of 02 years. 

KANUE. 

Coast of Moutberu C*uliforuiu (from Santa Barbara) to gouthem Lower Califonia 
(Magdalena Bay) ; Hanta Barbara and Cedron Islands. 

OCCURRENCE. 

Low mountain and foothill slopos, and on oxposod soacoast bliifffi ; In dry sandy and 
c:rawlly soil ; also in sholtcrod covos Jiiid Kiil<'b*''<- Forms j'xtensive denso thickets i-f 
puro growth (low shrub) in vory ex|)os<»d |)la('os ; In groups or small patches as tn^e In 
protoctod slt«*s ; somotlnirs with Ifhiis laiirimi. 

Climatic CoNDirioNs.- -Siniilnr to th(»s<' of Torn^y i)ino. 

T«»LKKA\<'K. rndot^n-ininod : probnbly vory tolornnt. 

IlKi'K(>i)rrTi«»N. — AbinHbmt socdor. Soedllnirs frt^iuont, sparsoly distributed, or often 
vory numerous whore wushln.i; has covered seed. 

Family ACEBACEiE. 

Tills fnniily consists nunnly of tre<»s, romprisin;: surh widely distrilmteil 
and well-known ocononilc nnd ornniiiontnl rcpn'scntntives as th(» maples, and 
also one Asiatic* j^cnns. Some of them ;\\'o laijre. eomniereial forest trees, pro- 
(liK-inj: very useful timlier, and the sap of several yi<»lds hard sugar, the makin2 
of which is an lnip<irtant N:>rtli AmcM-iean indnstry. Further characters of th»* 
family are lnclude«l under the following', its principal jjenus. 

ACER. MAPLES. 

The maples embrace nil of onr repros<»ntatives of the family Aceraeeie. which, 
witli the (»xee|)tion of box-elders or asb-leafcnl maples, are universally calU^i 
maples. Maples are characterized by nsnally simple, single-hladed leaves (lis?*. 
ISL* to IST) or by <-oinponn(l leaves with from .*{ to r» leaflets (fig. 188). leaves 
of both tyiK'S always occur in pairs on the twii:s. Th(» leaves of all maples art^ 
sIuhI in antnmn. The llowers. which appear before, with, or after the leaves, 
are, in some representatives, male (by abortion of female organs) or are 
female (by abortion of male orirans), each kind being borne on st^parate trees: 
In other cases, blossoms of these types occur on different parts of the some tr^ 




15188—08. (To (ill 
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or branch. They are not often perfectly bisexual, or strictly of one sex and 
l)orne on separate trees. It happens, therefore, that not all trees are seed bear- 
ing. Flowers are small or minute. Those of some maples are borne in long, 
conspicuous, many-flowered clusters, while those of others appear in small few- 
flowered bunches. All maples are dependent for the fertilizaticm of their flowers 
uix)n inse<t8, which thnmg about their nectar and pollen-bearing blooms. 

The fruit (of our representatives) is readily recognized. It is comi)Oseil of a 
pair of one-winged seeds, joined together but more or less easily separable when 
mature. The fruit is rii)ened in spring or late summer, and is disseminated 
mainly by wind and flood waters, and to some extent by animals. Seed matured 
in spring falls shortly after rii)ening and germinates, while that ripened in late 
sunnner remains on the branches through winter, or falls late in autumn and 
germinates in the spring. The vitality of the whmIs is generally tninsient, 
the more preccK'ious seeds deitending for their life ui)on reaching a suitable 
place to sprout shortly after maturity; but the autumn-ripened see<l retains 

■ 

its vitality until spring on the cool ground or hanging from twigs in the* cold 
winter air. 

Nearly all maples have flue-grained, dense, evenly and finely i»orous woods, 
some of which are hard, often beautifully curled and mottled, and highly 
prizwl for finishing and cabinet work. 

Of approximately 70 mai)lcs known in the world, 13 occur in tb** United States, 
and 4 of these inhabit the l*acific region. 

Broadleaf Maple. 
Acer macrophyllum I*ursh. 

DISTINGUISHING CIIAReVCTERISTICS. 

Broadleaf maple Is the only large maple tree of the Pacific region, where it is 
called "Oregon maple" and ** bigleaf maple." The name ** fu'oadleaf maple." 
derlve<l from the technical name, seems preferable. It varies greatly in form and 
height In difl'erent soils and situations, from a short-stemmed crooked tree from 
lif) to 30 feet high and under 1 foot in diameter to one from 00 to 80 feet high 
with a straight, long, clear trunk from 14 to .'10 inches through; occasionally of 
larger diameter. Open-grown trees have short trunks and broad, dense*, round- 
topi)ed crowns, while those in dense stands produce trunks clear of branches 
one-half or two-thirds of their height, and a short, narrow crown. Old trunks 
have rough bark with hard, s<»aly ridges of a pale grayish to reildlsh-brown color. 
Mature leaves (fig. 182), unmistakable in their large size, are tliicklsh, smooth, 
and somewhat shiny on their top sides, paler green beneath, and 7 inches to 
occasionally 14 Inches wide, with stems to 12 Inches long. Before falling they 
t)ecome clear reddish yellow. The large, drooping clusters of fragrant yellow 
flowers ap|)ear after the leaves are gi'own. Mature fruit or "seeds" (fig. 182), 
produce<l in large quantities by trees In the open and at a comparatively early 

age, is tawny or yellowish brown when rii»e in late autumn, often remaining 
on the brandies initii winter or later; Ixwly of the secnls covered with sharp 
brlstle-Iike hairs. Wood, flm^-gralneil, rather hard. Arm, light brown with 
pale tint of red ; of an excellent connnercial quality and suitable and used for 
the same purposes as eastern hard maple. A timber tree of the flrst importance 
in the Paciflc region, where commercial hard w(x>d is scarce. 

Longevity. — Long-lived, the largest trees attaining an age of from lf50 to 200 
or more years. Forest-grown trees, from 12 to 20 inches in diameter, are from 
60 to 85 years old. 



388 FOREST TREES OF THE PACIFIC SLOPE. 

RANGE. 

Coast of Alaska (south of latitude 55."), British Columbia, Western Washington 
and Oregon, and California (south to San Bernardino Mountains). 

Alaska. — Northern limits not definitely known. 

British Cc>Lr.MBiA. — Islands and seaward side of coast range, rare northward. Noted 
Queen Charlotte Islands, Phaser River Valley at Mission Junction and Yale (inland 
limit), islands of Gulf of Georgia. Vancouver Island (locally noted on San Juan and 
Gordon rivers). 

Washington. — Mainly west of Cascades J)elow 3.500 feet. Eastern limits Peshastin 
(Chelan County) and Blngen (Klickitat County) on Columbia River. Noted on I^iget 
Sound at Seattle. Tacoma. Lilliwaup. and Union (Mason County), Mason and North Fork 
Skokomish Ulver up to mouth of South Fork (Mason County), Clallam County, Olympic 
Mountains Ih'Iow 1..'»oo foot, (juonlult Indian Reservation, Norton (I^ewis County); 
(West) Washington National Forest up to 2.000 feet, locally noted Sllverton (Snohomish 
County), and Skagit Vnlloy 10 rallos lieh/w Marhlomount (Skagit County) ;. (East) Wash- 
ington National Forest at 1,100 to .1..500 feet, locally noted Stehekin River, Lake Chelan. 
Stehekin, Peshastin, and resliastin (^anyon (Chelan County) ; Mount Rainier National 
Forest below ,3.300 feet, locally note<l Cowlitz iKittom, Ashford (Pierce County). 

Orkgon. — Wholly on west side Cascades, though extending east on Columbia River to 
Sherman County between month Deschutes River and Grants. Noted Cascade (norths 
National Forest whole west slope up to 1.000 feet. Cascade (south) National Forest below 
2,250 feet. Grant's Pass (O.'iO feet, on Rogue River, .losephlne County), Siskiyou National 
Forest. (Jeneral in Coast Range. 

r'ALiFoKNiA. — Tliroughout coast ranges from north to south border of State. Sierra 
Nevada only west side south to Setjuola National Park, and southern cross ranges only 
south and west sides, at the north up to 4,000 feet, and at the south at 3.0<»0 to 6,000 
feet. East limits In northern part of State. Siskiyou Mountains near Southern Pacific 
Railroad. Scott Valley between Yreka and Fort .Tones (Siskiyou County) below 3,500 feet. 
Mill Creek gulch west of P]tna. uppor canyon Sacramento River from Slssons (3,500 feet) 
(Siskiyou County), to Konnett (Shaista County) and McCloud River for 15 miles above 
Baird. Also noted in Siskiyou County on Salmon Summit from below 1.800 to 5,100 feet 
and In Del .N'orte (\3unty on Smith River and at Crescent (^ity. Eastern limits in north 
coast ranges, mainly eastern slopes of inner range, on hill iM'tween town of Shasta and 
Whiskoytown (Shasta Cotinlyi. junlialtly oasttMii lMmn<hirios southern Trinity and north- 
ern Mondoclno ciuintW's. Stonv Kurd. I'oiit Sjulng at base of Snow Mountain and Cook 
Sprinu's (northwest Colusa County*. Cache Creek above Uumsey (Yolo County). N.ip.i 
Valley north of Calistoira. hills west of Callsto;:a, and southwest slopes Mount St. Helena, 
below Toll House (Napa County i. and Sorioiua Creek betw«*en (Hen Allen and Sonoiua 
(Sononui County i. Hunibohlt County. note<l Hoopa \'alley and up west sloi>es Trinity 
Mountains to .'{.7<m) feet. Itedwood Creek. Carson's lumber ramp 17 miles north of 
lOuieka. and south in redwoo<l forest to southern border of county, also east up Van Dnsen 
and Mad rivers beyond ejjst line of county. Trinity County, noted from east side Trinity 
Mountains to Lewiston. at Canyon Cre<'k. .function City, l)utch and Carl creeks south of 
•lunctlon City, I'ost and S«'c«>nd creeks south an<l southwest of'llayfork, and thence to 
South I'oik Trinity. Mad. ami \"an luisen rivers. Mrndtnino Conntfi: Note<l in coast re<l- 
wood belt mainly in ;,mi!( lus. I-a.\ lonville to Covelo. borders Round Valley. Middle Fork 
Va'\ Kiver. Cav<» Cr<M'k to liedwood Hill. Kedwo»Ml Canyon. Russian River from RidgewcM.d 
Summit to south border of county, near boumlary Lake County on road from lh»pland to 
Hiuhlancl Sprim:s. Lake County, noted on northeast slopes Mount St. Helena on St. 
Helena <'rcrk from Toll IbMi^^e t«» south end Middb'town Valley (l.oOO feet or lowen. 
mountains north Mount St. Heb'iia to Ix'yond Colib Mountain at 1,700 to 2.200 feet, can 
vons upper IMitah ami lUi: Sul|»hur cr<'eks and divide between them, near Adams Sprlmrs. 
road froui Middletown to Lower Lake, west of Highland Springs, northeast of I'pper Lake 
on Hart let r Mount:iin riown to Uartlett Si)rini;s. east and southeast of Lower Lake on 
road to KeifT nn<l Rumsey. Sfnionui f'oiniti/: Noted on lower Ru.ssian River from eastern 
edire nl' re<lwood belt at For<'stville. we>t to iJurneyvllle an<l Duncan Mills, and more 
sparin;rly west of Duncan Mills, Austin Creek from l>un''an Mills to and al)Ove Cazedero. 
Curneyvilb" to 0<( idental. Camp .Meeker. Creen N'alley. between Sebastopol and Camp 
Meeker, uoper Russian River noit h\\ r\r<l from Cloverdale, canyon between Knight's and 
Alcxandt-r valleys. (>;inyon Iliir Sulphur Creek for (.» miles above (ieysers. Marin Countp: 
Throuubout. n<»ted between Sausalito and San tieronimo, Tiagunltas and Paper Mill Creek. 
Mount Tamaljiais nortli and south si<les. Contra i'ifxta Count}/: Noted in canyons of 
.Mount Diaido. Mit<'h:'ll Canyon and upix-r Marsh Creek. Ahiwuln County: Noted In N'les 
canyon and c:inyon on Mission IVak. Co.ist ran^e.-; south of San Francisco Bay; noted on 
Mount Hamilton (Santa Clara County) at ."..(M)«i f(M't, and on road from Gllroy Valley to 
(Jllroy Hot Sprinus : seaward coast rani:e (mainly e.jst sideL In San Mateo, Santa Clara 
and Santa <'ruz c«»unties, noted w<'st of Palo Alt«), Roulder Creek. Big Basin; San Benito 
County. (HI north shle I'remonl Peak, south of San .Tuan ; Monterey County, not on Monte- 
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rey Peninsnla. but in Santa Lucia Mountains, at 800 to 4,200 feet, noted on coast slope 
In watershed of Sur River : at head of Arroyo Seco west of Santa Lucia Peak and aboye 
Junction of Willow Creek, and In watersheds of Carmelo, San Antonio and Nacimlento 
Rivers; San Luis Obispo National Forest at 250 to 2,000 feet. In watersheds of Santa 
Margarita, San Luis, Arroyo Cirnnde, and Huasna rivers. Northern Sierras not reported 
In Lassen Peak National Forest. Butte County: Noted Chico Creek eastward from Chlco. 
Plumas County: East to American Valley near Qulncy, Spanish Peak ridge (up to 5,400 
feet on west and southwest slopes), and Mohawk on Upper Feather River. Sierra County: 
East in north Yuba canyon to Sierra City and some distance up North Fork of 
North Yuba, and to a canyon between Goodyear and Mountain House. Yul)a County com- 
mon throughout yellow pine belt west to Oregon IIIHb and Bobbins. Placer County: 
Noted in canyon North Fork American River, near Cape Horn at Blue Canyon, Colfax, 
Forest Hill, between Iowa and Forks House, Devils Canyon, 'between Forest Hill and 
Colfax. Eldorado Cotinty:. Noted near Placervllle. Amador County: Noted at Pine 
Grove, from Oleta southeast to Deadmans Creek, on road to Volcano and south to Dry 
Creek Canyon and ridge north of Volcano. Stanislaus National Forest In general at 
2.000 to 4,500 feet. Calaveras County: East to West Point, Railroad Flat, Mountain 
Ranch, between Bigtrees and Murphy, at 2,100 to 3,800 feet, and Murphy, west to 5 
miles south of San Andreas on Calaveras River, also noted Mokelumne Canyon, between 
West Point and Defender, and on North Fork Calaveras, between Mountain Ranch and 
Mokelumne Hill. Tuolumne County: Noted between Big Oak Flat and Crockers and be- 
tween Big Creek and South Fork Tuolumne. Mariposa County: Noted near Bower Cave 
and on Bull Creek between Bower Cave and Coulterville, Yosemlte Valley up to Nevada 
and Yosemlte Falls (5,000 feet), and from Yosemlte to Wassama. Fresno County: Noted 
in canyons of Kings and Middle Fork Kings River, Dinky Creek, and at mouth of Bubbs 
Creek. Tulare County : Noted in lower part Sequoia National Park and In upper Kaweah 
canyon (southern limit In Sierras). Southern cross ranges: Noted In Tejon Mountalna; 
Santa Barbara National Forest, in watersheds of Santa Maria, Santa Ynes, Santa Bar- 
bara and Matilija rivers at 200 to 4,280 feet, noted in Cooper Canyon 12 miles west of 
Santa Barbara, upper Cherry Creek, Upper North Fork Matilija and main Matilija, and 
Zaca Lake and vicinity ; San Gabriel National Forest canyons of south side between 3,000 
and G.OOO feet, noted near Ix>s Angeles and Pasadena, Mount Lowe at 5,100 feet, Santa 
Anita (^anyon at 3,200 feet, canyon West Fork San Gabriel River at 2.500 to 3,000 feet 
(Santa Ana County), upper parts of canyons; San Bernardino Mountains, canyons of 
south and west sides ; noted in canyon Santa Ana River and on Hemlock, Bear, and 
Keller creeks. 

OCCURRENCE. 

Borders of foothill and low mountain streams and In alluvial river bottoms (here 
largest) ; In moist, gravelly, and rich humous soils. Best growth in Oregon and Wash- 
ington coast region. Forms practically pure dense stands over large areas, but often with 
California laurel and lowland fir. 

Climatic Conditions. — Similar to those of Douglas fir (in Pacific range). 

Tolerance. — Endures a good deal of shade during early life. Requires top light for 
best growth ; dense side shade produces long, clear trunks. 

Reproduction. — Seeds very abundantly In the open ; much less In close stands. Seed- 
lings fairly frequent on rocky streams, but plentiful on rich bottoms. 

Vine Maple. 
-4 err circlnatum Purah. 

DISTINGUISHING CHARAC?TERI8TIC8. 

Vine maple is so called because of the often sprawling, crooked vine-like ap- 
pearance and habit of its slender, weak stems. The branches occasionally root 
where they touch the ground, and are covered with moss or leaf mold. It rarely 
stands erect with a straight trunk. Trunks usually from 15 to 20 feet high and 
from 3 to 6 inches thick. Often shrub-like. At best, in moist, rich bottoms and 
mountain flats, from 25 to 30 feet high and from 8 to 10 inches through. The 
largest trunks are slightly seamed near the base, but elsewhere the bark Is 
smooth, thin, and dull grayish brown, tinged with red. The crowns are irregular, 
open, with slender, crooked or crumpled limbs and twigs. The shapeless form of 
this tree is probably due to its growth mainly under dense shade, of which it is 
extremely tolerant, where it can produce only long,' weak stems, which, annual' 
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bent to the ground by the heavy itnowH iirevnlent In its range, struggle each year 
to grow erect, giving tbe ntenis many curious crooks. In the oi>en iin«l on bonlers 
of foreBts it Is flpt to lie nhorter nnd more erei't. Mature leaves (figa. 183, ISI). 




rose riMl \\hft\ yimnir- iirc snicicjlli iilxivc: iiiiiiuti' tufts of bjiirx only In the iincli'* 
i.f llip vohiK on the jiiil.T. U.\v(-r surf:!!'!'-' ; in llic r.ill lic;iiiHfully colon-tl rcililish 
yellow ..r iTlb'ht worlel. Tlic ri]H- " swils" (IruitI (fipi. ISII. !84) an! Ilglit yH 
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low-brown in early nutUDiii ; earlier tbe wlngH are briglit rime-red, n Rhort time 
before taUing. Wood very pnle J)ron-n to almost n-blte. wltU thick Raptrood; 
very n lie- grained, dense, iiiiil hard. I'liccklng badly In dryhiR. Locally used for 
fuel, for which It \n exreltent. and for Finnie minor domestic purposes: of u 




LoNGEvrrr.— Not fully iletermlned. A very |)erslBtent but Blow grower ; large 
trees reach 80 or tlO years of age. Trees fmni 4 to r> Inches in diameter are front 
W to 1 years old. 
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RANGE. 

From the coast region of British Columbia south through Washington, Oregon, and 
California (to Mendocino County). 

Bbitirh Columbia. — Coast west of Coast Range, not far north, and on VanoHnrer 
Island. Noted In lower Fraser River Valley and on Chilllwak I^ke. 

Wabhinoton. — Mostly west of Cascades, below 2,000 or .1.000 feet. Noted ettst of 
Cascades In Rtehekin Valley at 1,150 to 4,000 feet, and on Nason Creek in Chelan 
County, and near Martin, Kittitas County (alt. 2,775 feet). Noted west of Cascades 
In Washington National Forest below 2,000 feet, Sllverton (Snohomish County). Seattle, 
at Tacoma, Lilliwaup on Hood Cnnal, Olympia (Thurston County), Montesano and 
Grays Harbor (Chehalis County), in Clallam County, Olympic National Forest below 
2,000 feet, Mount Rainier Naitional Forest lower red flr type. Upper Nlsqually River, 
Yakima Pass (east boundary King County), Mount Adams, White Salmon (on Columbia 
River at west boundary Klickitat County). 

Oreoon. — Confined to part west of Cascades, which it ascends along streams in Douglas 
flr forests to 5.000 feet. Noted along Columbia River on flats above dunes between 
McClures and The Dalles, Wnsco County, on Mount Hood, in Cascade (north) National 
Forest, all over west slope, and in Siskiyou National Forest. 

California. — South at least to Mendocino County on the Coast and Ix»wi8ton on Upper 
Trinity River (alt. 1,750 feet) (Trinity County), and east to McCloud River, Upper 
Sacramento River Just above Dunsmuir (Siskiyou County), altitude 2,280 feet, and ni^r 
Slssons (Siskiyou County), altitude 3,500 feet, and in Modoc County to W^arm Springs. 

Noted also in northwestern part cf Klamath National Poorest. 

« 

(K'CURRENCK. 

Alluvial bottoms (mainly above inundation), flats, benches, depressions, liorders of 
mountain streams, and lower meadows; in moist, rich (often heavily humous), roclcj 
soils. 

Always subordinate, undergrowth In pure clumps and patches, or mingled with brond- 
leaf maple, western dogwood, grand and amabllls firs. Douglas flr, w^estern hemlock, 
western white pine, yew, and western servlceljerry. 

Climatic Conditions. — Similar to thoso of Douglas fir (In Pacific region). 

ToLKUANCK. — KxcecMlln«;ly tolorant of sliade — often very dense. 

Rki'ROduction. — Only nuKlornte periodic seodor, but some seed Iwirne bx-jilly alMmt 
every year. Seedlings occur generally, but scattered sparlnjjly in deuse and partial 
shade where they persist 

Dwarf Maple. 

Acer iiJnhruin Torivy. 

DlSTINCUlSinN(; ("IIARAC TEKISTirS. 

Dwarf inai)le is only ran'ly a (hm^ fnun *J() to :*,0 ftn^t hij?li and iroxw (\ to 12 
inches tliron^h. its narrow crown of straight, slondor limbs trending upward 
shari>ly. Very jjonerally it is a small-stcnuncd siiiiil) from 4 to (> feet liijrh or 
a slender trtH^ from 10 to 12 feet high. The trunks are smooth, red brown, 
with a grayish tint. Mature twi^s of the season are smooth, rich rtnldish 
brown, as are the buds. Mature leaves o (flp?. 18,^) to 187) are simwth and 
shiny on their to|> si<les : very i>ale ^reen beneath: smooth, the yellowish veins 
apiM'arinjr prominent: h'af stems freciuently clear red. Mature ** so<m1s " or 
fruit (fi^. IST), rii)e in early autunni and soon shed, are llpht rus.set brown— 
i)ri>:ht rose-red ix^fore riiHMiinjr. Wood, almost white, with very thick sji|)woo*l. 



" By some nntijors tho deoply ?, to r>. mostly ?,. lobod loaves are lield to l>elong to a 
distinct si)eclcs. Avtr ilnufflaftii liooltcr. Tlio fact, however, that tbrouKhout the ranc»* 
of this maple deeply cut leaves are fre<iuent wltli the ordinary form — often on the 
same tree — would seem to sliow that the character is unreliable. 
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flue-Krained dcD<(e, hard, and rather heavy. Of nu I'oniiuerclal use on account of 
tbe nioelly small size i>r Us stems Of tlttl<! Importance to the forester except 
for the tliin Knttered hrush <.u\er Its shrubby stools form. 
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CalUofnla (loutliwud on Sierra Nerads to raat fork of Raneah HlTer), Idaho. lli» 
Una. and Colorado (eastern slopes of Rocky Mountains), ve«tem Nebraaka (BIodi 
and Scotts Blaff counties), eastfrn New Ueilco, and Arizona. A tree on coaat ol 
Vancouver laLand, Blue Mountains of Oregon, and In canyons of Idaho. New Ueiko. 
and Arliona ; elsewbrre ahrubby. In mneral. at G.OOO to 8.000 feet, but at north don 

ALASKA.—North along coast to head of Ijjan Canal (lat. 60*), along riirers, probaMr 
onl; eitendlns Inland to altitude of few hundred feet, thoujcb also noted on east side of 
Coast Range on Stiklne River above Its cnnyon. Noted an Trlnce of Wales tslnnd and 




lalltiidp r.l'. Xnteil nl-iv. 
tude 4..'iL'l feell In B..«- lllvir 1' 
Brldce (Jusi nborp mouth of Thorn 
Esgulmo, Gordon Hirer Valle;. and J 
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WAHinNQToN. — Whole wooded |)ortloi 
St HoodHportl, at 1.100 to 4.&00 ti-vt 
Forest, Noted Hkaglt Paga at head of SI 
Adams, uad ua eum aide of CaBcadeB In 
a Yukli 



To Bea-leve! on l^uget Sound (noted 
□pes Cniiradea In WDHblnglon National 
, Mount Rainier. Nlxyuallr Valie;. Mount 
'ounty. on went hlope of divide betneen 
Tamplco. Wenaa. Cleman Mountnln, 



vest bank of Columbia RItef between Priest Raplda and B 







tlnel Bluffs. In Kittitas County on divide nlwre Ellensliiii 

and In Chelan Ount; In valley of StpbPklu River. S n 

noted In eastern Wasblogton Id ColvlUe Indian Reaervutlon at Tort C 

Countr), altitude 1.91T te«t, Davis Ranch at fool of Mount Carlton (Si 

BpragM (Lincoln County), altitude 1.898 t«et, and In BVue UoaUataa «: 



s above Lalie t 
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Oreoon. — Wbole wooded portion of State except Goose Lake region. Noted akmg 
Colnmbla Rtyer In Sberman County, Blue Mountains, Mount Hood, Crater Lake on tamer 
elope of crater. 

California. — Northern part of State, Sierra Nevada, probably only on west slopes, 
and ranges east of southern Sierra Nevada at high elevations. Noted at 3,000 feet at 
south end Shasta Valley, on Mount Shasta up to 5,600 or 6,000 feet, especially In Mud 
Creek Canyon and Squaw Creek, near Sissons and in McCloud Valley ; In Trinity County, 
on lakes at head of Canyon Creek; Lassen Peak, Plumas, and Tahoe National Forests ; 
Stanislaus National Forest at 5,000 to 7,500 feet, Yosemlte Valley, Bubbs Creek <tribn- 
tary South Fork Kings River), East Fork Kaweah Ri\er at 8,000 to 0,000 feet, ca>*t of 
southern Sierras in Grapevine Mountains in Wood Canyon, in Panamint Mountains, 
in Death Valley Canyon at 6,000 to 7,000 feet, or higher. Also reported in San Jacinto 
Mountains, in canyon on east side l)clow Round Valley at 7,500 to 8,000 feet. 

OCCURRENCE. 

Rocky cliflTs and canyon sides, gulches, borders of high mountain streams, and 
meadows, usually where soli is thin, gravelly, and often poor. Scattered singly and in 
small clumps with broadleaf maple, mountain alder, birch (Alaska), aspen, and western 
serviceberry. Occasional large trees in southeastern Alaska, Vancouver Island, and Blue 
Mountains of Washington. 

Climatic Conditions. — Similar to those of aspen. 

TOLERANCB AND REPRODUCTION. — Undetermined. Appears little tolerant of shade ; seeds 
rather sparingly. 

California Bozelder. 
Acer ncgundo califoniicum (Torr. tiiid Gr.) Sargent. 

DISTINGUISHING CHARACTERISTICS. 

California boxclder \h usually called simply ** boxelder," but it should be 
distinguished from the eastern boxelder (Acer ncgundo L.), of which the 
Pacific tree is a variety. 

A short and stocky tree from 2o to 50 feet high and from 10 to 30 inchi»s in 
diameter ; sometimes taller and thicker. The clear trunk is short, the c-nnvn 
broad, dense, and round-toi)i)eil, and the hark of the trunk pale grayish brown, 
with regularlj' deep furrows and narrow ridges. Mature twigs of the season 
thickly ct)ated with down, as are the mature :^parteil leaves (fig. 188) on their 
under sides and sometimes on both surfaces. (Foliage and twigs of the 
eastern tree are sm<x)th or only slightly hairy.) Mature ** seeds " or fruit (fig. 
18S) are also downy. The greenisli fiowcrs of boxelder differ from thos<» of 
simple-leafiMl mapl<»s in being strictly male and female, and those of each sex 
are borne on separate trees; therefore only the female trees produce seeil. 
Male rtowers occur in clusters of dr(K>ping, unbranched thread-like stems 
while the female flowers are on a drooping branched stem, both from buds on 
twigs formed the previous year. The seeds, ripe in autunui, usually remain on 
the twigs until or during the winter, their dead stems adhering to the branchlets 
in spring. Wood, very pale lemon yellow or creamy white, the sap and heart- 
wood scarcely distinct from each other. Variable from fine-grained to mmlor- 
ately coarse-graiiUMl, light, soft, firm, but brittle. Suitable for second-rate finish- 
ing. lx)X-l)oards, and i)aper pulp, but the poor timber from and scattered supply 
of the trees render the wood of little commercial imi)ortance. 

Longevity. — Not fully determined. One tret^ 12 inches in diameter showed 
an age of 80 years. Gives evidence of being short-lived. 

RANOK. 

Southern i'allfornln (valley lowrr SjuTaniento Klver ; valleys and coast ranges from 
Sonoma County to Santa Barbara County, and western slopes San Bernardino Mountainst. 
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Noted Id SoDoma Countr, Contra roata Cotintr. Rare Id coaat ranscg aniitb o( San 
Francisco Ba; : doled near SoledBd In Danta I.ucla Mounlatna, (iolelo and Oavlola 
rBMTB In Santa Vnei UountalnB (Santa Ilarbara Cnuntyl. and l>i>loiv Fort Ti>}on. CaDada 
de iBi Uvas, in Tehachapl MoontalnK. 




Borden o( itrcuia. bottoms of niolat canronH and gulclirH, Ld aandy • 
beat In bumoua aandy noil. Often Id Htrlpa and patcheH or pure ktowI 
wltll white alder, weatern ajcamore, and wlllowa. 

15188—08 28 
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Climatic Conditions. — Similar to those of Fremont cottonwood. 

Tolerance. — Moderately tolerant of shade, especially in early life. 

Reproduction. — Prolific seeder, bearing good crop nearly every year. Seed baa fairly 
high rate of germination (but often tardy) and persistent vital ity. Germinates well only 
when covered by moist litter or soli. Reproduction rather scanty. 

Family HIPPOCASTANACEiE. 

Hipi)oca8taimceje is known iis the horse-chestnut family, which is poi>ulnr 
through the wide cultivation for ornament of its best-ltnown representative, 
tlie common Grecian horse-chestnut. They are nearly all small or mediom-si:^] 
trees, which belong chiefly to the genus .TJsculus, arid, with the similar Mexican 
and Central American genus Billia, make ui) the entire family. Characteristics 
of the family are given under -l^sculus, which Is well represented hi the United 
States. 

iESCTJLVS. BUCKEYES. 

The buckeyes comi»rise trees, and a few shrubs, which are called " horse-chest- 
nuts *' and *' bwkeyes :" the latter name, however, is applied to all of our native 
species. The trees are principally unimi)ortant forest trees, their wood being 
soft, light, not durable, cross-grained, and hard to work; a number of them are, 
however, very highly esteemed and much planted for ornament, on account of 
their showy flowers and handsome foliage. They are all strikingly similar in 
the form of their oi>poslte leaves, which are comiK)sed of one long stem with 
from 5 to sei)arate, leaf-like leaflets radiating from its end. The foliage is 
shed in early autumn every year. The usually large fruits of buckeyes are also 
similar to each other and easily rei'ognized by their thick, leather^', smooth, 
warty, or prickly covering (a capsule), which, when mature (in late summer), 
si)lits oiHMi by regular seams and liberates one or two (often large) thin-shellwl. 
shiny, ricli brown. (•lM»stnut-lik(» seeds. The fancied reseniblaiire of the bi^'. 
glossy brown siM»ds to tlie eye of a buck is the [jrobable origin of the iH)i>ul:ir 
connnon name '* buckeye." The hravy, fleshy, bitterisli seeds, rarely eaten by 
any animals, are distributed almost entirely by Hood waters, whenever carriinl 
awjiy from tlie mother trei\ lUiried in eartli or debris they retain their vitality 
only until spring, when they germinate, if at all. Winter buds are brown and 
scaly, tliose on the ends (»f the twigs often large and conspicuous. The showy 
re<l, yellow, or white (usually erect) clusters of flowers are ])roduce<l as a new- 
shoot from the ends of last year's twigs. Some of the flowers (on ui)i>er part 
of tlie cluster) are male or p(»llen bearing, while others (at the base of tin* 
cluster) are bisexual and the only ones producing fruit. Four s|>ecies ocvur in 
the United States; :j are in the East, and one in the Pacific region, confine<l to 
California. 

California Buckeye. 

.I^sctilus califoniird Niittall. 

Disri N< ;r I SI 1 1 N( ; ( 'i i akactkk istics. 

California buckeye is shrub-like; it has several stems from 10 to *2i) feet high 
and from 3 to O inches through, growing together from a common root. Some- 
times it is from l!r> to :iU feet high and from S to 20 inches in diameter, with a 
short, smooth, gray — often whitish — trunk and a flat-topped, oi>en crown of 
wide spreading limbs. Leaf-stems from 4 to 5 in<'hes long and cianmonly with 
5 (sometimes 4 to 7) leaflets (fig. 180), which are from 3 to 7 inches long, 
smooth throughout when mature, excei>t for minute hairs in the angles of the 
veins on the paler green lower sides. They fall in early autumn, leaving the 
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large pear-nbaped fruits (tig, 180). 2J to .1 incheH long, haoglDg down eonspin 
ouBly from the tips of the branehes. The fruit cnpBuIo UHunlly pontains on 
Heed, about 2 lui-hcH tlil<-k. Wood. flue-gralne<l, white to very pale yellon-. th 
heart and sapwood scarcely dintiuct frnn) each other ; ot no commercial use. 




Fio. 180. — Xicului caUfomiea. 

The chief usefulness is In farming considerable opt>n but helpful {'{iver uQ 
expocad dry, rocky foothill slopes, tu gutcbes, and along hill streams where fe 
other trees grow. 
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I^NOEViTY. — Not fully determined, but undoubtedly short-lived. One tree 71 
inches in diameter showed an age of 43 years. Maturity is doubtless reached In 
about 100 years. 

RANGE. 

California (from Sacramento Rivfr in Mendocino County alon;; coast ranges to Sad 
Luis Obispo County ; western foothills of Sierras to northern slopes of Tejon Pass in 
Kern County; Antelope Valley north of San Gabriel Mountains in Los Angeles Countyi. 

Xorth Coast Ranges: Lower foothills (500 to 2,000 feet) northward into Mendocino 
(^ounty. Shasta County, at least to Redding In Sacramento River Valley. Locally noted 
on Russian River (Mendocino County) ; in canyons and on hills near Uklah : at Lewiston 
and on Canyon Creek (Trinity County) ; hill between Shasta (town) and Whiskey town 
(Shasta County); lower hills of Stony Creek National Forest; valleys south of (^lear 
liHke (I^ke County) : Mount Tamalpals (Marin County). South Coast Ranges: Probably 
throughout lower foothills to San Luis Obispo Mountains, but noted only on seaward 
range west of Santa Clara Valley (500 to 1,500 feet), where it Is common; near Santa 
Cruz ; foothills of Santa Cruz Mountains ; near Monterey on foothills Just ahove Carmel 
Mission; Monterey National Forest (Santa Lucia Mountains), at 600 to 4.000 feet, but 
not common. In I>asins of Sur, (^armelo, and Arroyo Seco rivers ; San Luis Obispo National 
Forest, only In basin of Salinas River. Sierra Foothills: Common from Shasta County to 
Tehachapl Mountains ; In the north, at 500 to 2,000 feet, and In the south, at 1.<MM) to 
3,000 feet. Locally noted In Shasta County ; near Chico (Butte County) ; near lone 
(Amador County) at 200 to 5.000 feet; Stanislaus National Forest, throughout lower 
belt; Northfork and vicinity (Madera County) ; South Fork of King's River, below Mill- 
wood ; Kaweah River, foothills ; Kern River basin, below oaks ; at Uavllah ; Kernville 
to Walker Basin. Southern Cross Ranyes: Abundant In Tehachapl Mountains In canyons 
and nearly up to summits ; extends eastward and southward to the north slopes of Santa 
Barbara Mountains al>ove Antelo|)e Valley, where It occurs in basin of Bllsaheth I^ke at 
2,400 to 4,500 feet, reaching the foot of Sawmill Mountain. Locally noted from Uavilab 
to Fort Tejon and In Cailada de las Uvas, and reported on south slope of Santa Barbara 
Mountains In Ma til I Ja Creek basin. 

OCCURREiNCE. 

Foothill and lower mountain slopes ; frequent on lM)rders of streams and canyon skies. 
In dry jrravrlly soils. Forms spreading clumps intorsporsed with scrub oak, rodbnd, 
occasional live oak. l>iue oak. and ^'ray pine, manzanita, and other chaparral brush; lari^est 
in sheltered c«)vcs and jrulches. 

Climatic C(>ndith>ns. -Similar to those of blue oak and Rray pine. 

T(»L?:uANCE. — Seedlings endure slight shade for several years, hut later growth demands 
full light. 

Rkpuoduction. — Fairly abundant seeder. Young plants moderately fre^iuent. Seed 
germinates only when It is well covered In soil. 

Family BHAMNACEJE. 

KlijiiiniMcca' is popularly known as the buckthorn family, which is witlely 
known chiefly from its representative jrenus Rhamnus. an exotic 8i>oc!es which 
is particularly famous as a meilicinal i)lant. Thej- are all small trees or shrubs, 
some of them jrenerally distributed throuj;:hout the world. Thej^ are character- 
ized by tlieir bitter bark, their often scaleless (naked) buds, their single-bladed 
leaves, ever^rreen (►r sIumI every autumn, and tlieir small, ^:reenish. usually 
bisexual flowers and l)erry-like fruits. Six genera, containing trees, occur in the 
rnitiHl States, and two of them, Ccniiftthus and lihamnus, are represented by 
eastern and Pacific siKK^ies. 

RHAMNUS. BUCKTHORNS. 

The Imckthorns form a large group containing trees and shrubs characterized 
!)y their intensely bitter, pungent i)ark and twigs. The twigs do not have 
stVictly terminal or end buds, the last bud being a side one at the base of the 
last leaf-stem. The leaves, evergreen or shed each autumn, occur singly on the 
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twigs or seemingly in pairs, tlie hvt) leaves nearly but rarely exactly opposite 
eaeh other. Minute flowers, bisexual, or some of them male and others female, 
and each kind borne on different trees, occur in small branched or unbranched 
clusters at the bases of leaf-stems, coming after the latter are grown. Fruits 
matured in one season (usually in late summer) resemble berries and have a 
thick, juicy pulp covering from 2 to 4 very hard seeds, somewhat like a coffee 
grain. The succulent, often attractive fruits are greedily eaten by birds and 
mammals (without injury to the seeds). They are widely disseminated, chiefly 
in this way. Wood of the buckthorns is tine to coarse grained, moderately 
heavy and firm, of ordinary quality, and of no economic value, principally 
bec»ause the trees are small. The best known species of the group is the Euro- 
pean Buckthorn (Ithamnus cathartu^a L.), popular for hedges and as a small 
ornamental tree. Several of our native si)ecies are pkinted for ornament, but 
one only, a tree of the Pacific region, Is of commercial imiwrtance on account of 
Its me<liclnal bark. Three tree s|>ecies and one variety occur in the United 
States, and two of these inhabit the Pacific region. 

Evergreen Buckthorn. 
RhamnuH crocca Nuttall. 

DISTINGUISHING CHARACTERISTIC'S. 

Evergreen buckthorn has glossy, prickly, evergreen leaves, and is very com- 
monly only a straggling or massed shrub from 2 to 4 feet high, but in protecte.l 
situations it is sometimes a slim tree from 12 to 1.5 feet high, with a smoothish, 
dull ashy gray trunk from 3 to 6 inches through; crown branches few and 
distant. The smooth, red-brown twigs are straight, stiff, some of them spine- 
like. Mature leaves smooth throughout (fig. 190), thinnlsh but leathery, shiny 
yellowish green on their toi) sides, and much* lighter, sometimes reddish green 
beneath; occasionally very minutely hairy on the veins and leaf stems. Fruit 
(fig. 190), ripe in late summer, dull red. and smooth; the very thin pulp covers 
from ] to 3 little nuts, which split oi)en and liberate a hard, grooved seed jwinted 
at one end (fig. 191, a). Wood, light yellowish-brown, fine-grahied, and brittle. 
Of no economic use. 

IX)NOEViTY. — Not fully determined. One tree 3g inches in diameter showe<l 
an age of 29 years. 

A distinct variety of this species which possibiy deserves to rank as a species 
is RhamnuH crocca insularis ((ireene) Sargent, which occurs on (jedros and 
Santa Barbara islands and the adjacent mainland of California. It differs from 
the species in its longer and less distinctly toothed leaves (fig. 191). sometimes 
with entire borders; in its somewhat larger flowers and bright red fruit; and 
particularly in the uniformly grooved, rounded, and abruptly short-pointed top 
end of the seed. Said to be 25 or 30 feet high and to flower six weeks later 
than Rhamnua crocea. Si)eclmens of this variety have not been compared with 
those upon which Rhamnus jHrifolia Greene, found on Santa Cruz Island, is 
based. The latter appears to be a form of this variety. 

What is probably another, but less well known, variety is Rhamnus crocea 
piloaa Curran, found in Santa Maria Valley near San Diego, Cal. It has nar- 
rower leaves with curled borders, and the twigs and leaves are covered with 
dense, minute, soft hairs. Nothing is known of its size. 

RANGE. 

California; upper Sacramento River, west of Sierra Nevada Mountains (to latitude 29**) 
to Lower California (Quadalupe Islands). 
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OMcam 8agy«da.« 
BAamfiiM purahiatw De CandoUe. 

DISTINGUI8HIK0 CHABAGTERIBTIGB. 

Cascara aagrada yaries in size and form in different parte of Ita wide ranges 
wliere It OGcnrs in dry or moist soils, in the open or erowded In a idiady foieBt 
of other large treeH. In m<Ust rich soils of the nortii coa^ region* fbrest-growa 
trees are from 20 to 90 feet high, with a strali^t, smootiilidi, ashy gray, or 
sometimes hrownish, tnmk from 6 to 15 intdies throngh, and a narrow open 
crown which lias only a few branches standing ont straight from the nndlylded 
bole; occasionally somewhat taller; in open places, with a Tery idiort tronk 
from 20 to 80 inches in diameter, glTing off very large, upright limbs. Farther 
sonth, in poor, dry soils of open situations, usually a slender-stetnmed * shmb 
in dense clumps from 3 to 6 feet high ; sometimes bent to the ground. Mature 
twigs of the season are smooth or slightly and minutely downy, mid usually 
dull reddish brown. 

Mature leaTOs (fig. 182) in its northern and moists range are commonly 
thin, large, prominently yeiny, with sparse, very minute hairs above and 
boieath on the larger veins and on the leaf stems ; th^ are shed regularly in 
autumn. In its drier, southern distribution to and tlirough central GaUfomia, 
mature leaves (fig. 193) are smaller, thicker, and somewhat toatbety; Hie 
hairiness is decidedly more pronounced, and the veins are smaller but oon- 
spicuously connected In a network ; foliage of .this type often persists more or 
less during late autumn or winter. Seen s^;>arately, the two ^rtreme forms 
almost appear to be distinct species, but shade, soil, and atmospheric moisture 
seem to account for distinctive characters of the northern form, while exposure, 
dry soils, and drjmess of atmosphere seem to account for the smaller, hairier, 
thicker-leafed southern form, which, moreover, is connected with the northern 
one by intermediate forms. Flowers, fruits, and seeds of both forms are 
essentially alike. 

There is good reason, however, for separating from the thicker-leafed form 
one which inhabits southern California (sometimes the central part) and 
extends into Arizona and New Mexico. It is Rhamnus purshiana tomcntella 
(Gray) Brandegee, distinguished by the dense coating of whitish down on the 
twigs and lower sides of the usually narrow leaves ; a wide-leafed form of this 
variety has been found,<? however, in Lake and Colusa counties, Cal. 

Mature fruit (figs. 192, 193) smooth and black (previously red) with juicy, 
rather thin, sweetish pulp, which contains 2 or 3 hard, smooth, olive-green seeds. 
When there are two seeds they are flat on one side like a coffee grain, and 
when three they are triangular; bottom end of seeds notched and top end 
rounded.** Wood, pale yellowish brown, with faint tinge of red; moderately 
heavy and soft; firm but brittle, rather coarse-grained; layer of whitish sap- 
wood thin in forest-grown trees, but thick in those grown In the open. Of no 
economic use. 

•Also called bearberry, l>earwood, coffeeberry, coffee-tree, bitter-bark, wahoo, and 
Bhittimwood. 

* In the northern part, especially of the lower west slope of the Sierras, occara what 
is here considered a form of this species, with very slender, wand-like stems, clear red 
twigs, and thinnish, narrow, sharply pointed leaves. It has been described as a distinct 
species (Rhamnus rubra Greene, IMttonia, I, 68, 160) and deserves further careful study 
In the field. 

« Discovered first by Prof. T. S. Brandegee. 

* See dissemination of seeds under Rhamnus, p. 401. 
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On account ot its oiedlciuul (tonic and Inxatlve) propertlea tlie barb Is col- 
iMled esteuKively from treea In Its northern mng». to the nmoant. annually, of 
at least half n iiilllion jtouudn. In Or^on and Washington ettpeciftllj, collect- 
Idk the bark tias become an iiu|iortant local Induatrr, to meet tbe increasing 




demand for bark both in this coantry and In Earo[)e. I.nrKe nuui1>era of treen 
are deNtn>yed annually by peeling. Tbe cut Htiinipx sprout vlgoriiuKly. so that, 
with fonservnllve uianagement the supply can be ninhitnliied," 

■Ad iDTcatlgatloD looklag to Bucb maDaseiDPiit U now under waj. 
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LoKaEViTT. — Not fnlly determined for large trees. Tbooe from to IS tntha 
In diameter are from 18 to 40 jean old, wtwa grown In doue Btaoda, bat iMt 
overtopped. 




From ruget Sound ( 



(Bitter UiHit t/. 



paslwnrd throoKh nortbi 
:alDH). Mnntnna iHathfad Lake) ; caatOTi ilr^ 
r CoLorado, ArlioDa, New Ucxlco, and in<l> 
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OCCURRENCE. 

Low river bottoms, flats, valleys, Imrders of slow streams (at north), and high foothill 
slopes (southward) ; In former habitat in rich, rocky, or humous soils (best growth) and 
In dry gravelly or sandy soils throughout southern range (here shrubby) ; abundant 
moisture and rich soil required for largest growth. Mixed (usually as an undergrowth) 
with Douglas fir, red alder, western red cedar, hemlock, broadleaf and vine maples, 
Oregon crab, in alluvial bottoms, but often with manzanitas, live oaks, chaparral brush 
elsewhere on open hill slopes. 

Climatic Conditions. — Similar to those of red alder ancT Douglas flr. 

TOLBBANCR. — Exceedingly tolerant of dense shade in humid atr and moist soil ; ap- 
parently much less so in drier and exposed situations ; the two habitats, different in cli- 
matic and soil conditions, producing two very unlike forms. 

Reproduction. — Prollflc seeder. Seed of medium high germination (often tardy) 
and of very persistent vitality. Scattered seedlings fairly abundant in moist forest lit- 
ter and mucky soils ; scanty in drier habitat except in depressions where seed has been 
deeply covered by accident. Growth slender In dense shade ; branched and bushy in 
open ; shrubby in dry places. 

CEANOTHUS. MYRTLES. 

The myrtles are ii small group of low, slender trees ami shrubs conflned 
to North America. One eastern shrubby siie<'ies Is called "New Jersey tea,*' 
while most of the western si>ecles are known as "lllac*8** and "myrtles." As 
trees they are unimportant, but as shrubs they often form a large and conspicu- 
ous part of the useful chaparral cover on dry mountain sloi)es throughout the 
western United States, where, In addition to assisting nmch in preventing rapid 
run-off, a number of them furnish the principal browse In summer for range 
cattle and sheep. The greater number of them grow in the open, but some 
mingle with forest trees. They grow near sea level or ascend high mountain 
slopes, frequently becoming conspicuous features In bunied areas among moun- 
tain pines, spruces, and firs. 

The twigs are smooth and unarmed (sometimes with spines or splne-polnted) 
and frequently angled. The leaves are simple (with one blade) and borne 
singly. Prominently characteristic of the leaves, annually deciduous or ever- 
green, are their 3 veins, consisting of the main central vein, on both sides of 
which a vein extends from ntar the base of the leaf nearly or quite to its top end 
(figs. 194 to 196). The minute, blue or white, i)erfectly bisexual flowers, often 
fragrant, occur In small, dense, branched clusters. The colored divisions 
(petals) of the flowers resemble minute tobacco pi|>es. The fruits are small, 
dry, berry-like bodies, with three rounded, bulging lobes, which are three little 
nuts. These are joined together, but are separable when rii)e; the thin, dry, 
brittle covering of each splits open and liberates a thin, hard-shelled seed. A 
curious fact con(?ernlng the dissemination of the seeils Is that. In a number of 
ppecles, the seeds are quite forcefully thrown « from their outer shells. This pro- 
vision Insures their being cast upon the ground, often a little way from the 
parent tree. Flood waters and browsing animals further assist in distributing 
the seeds. 

Six or seven species, all found In the Pacific region, have been classed as 
trees, but so far as can be satisfactorily determined only three of these are true 
trees. This number is likely, however, to be increased by careful field studies 
of some of the large, shrub-Ilke species. 

Species of this genus are often dlfilcult to Identify In all of their variably 
shrubby or tree forms, particularly such closely related species as C, arhoreua 
and the shrubby C veluUnus, Moreover, It is now known that several species 
hybridize and so produce very i)erplexing forms. 

•Parry, Proc. Davenport (Iowa) Acad., v, 104. 
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PiO. 104. — Cfanolhvn fhyretjiorut; a, trult fDlarged. 
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Blue Myrtle.« 
Ceanothus thymifloruH Esclmclioltz. 

DISTINGUISHING CHARACTERISTICS. 

Variable in size, from a fruiting Hlirul) fix)ni 2 to 4 feet liigh to a very short, 
tbiek-tniuketl, bunliy tret* from 12 to 25 feet high and from 4 to 12 inches in diam- 
eter; oeeasionally somewliat taller. Tliin trunk bark, dear reddish lirown, 
with thin scales. The brandies, and especially the twigs, are prominently 
angled. Mature leaves (fig. IIH) are evergreen, smooth and shiny on tlieir top 
sides, li^iter green bt»neatli, and minutely liair>', particularly on the midveins. 
Fragrant flowers, usually light blue, sometim€^8 white. Mature fruit (fig. 194), 
rii»euing from mid-summer to early autunm, is dead bhick and snKH>tli. 

Wood palo yellowish brown and usually with a very thin layer of sapwood; 
moderately heavy, fincvgrained. Of no economic use. 

Ix)NOE\'rrY. — Not fully determim»d. One tree 5 inches in diameter showed an 
age of 12 years. 

BANtiK. 
\Ve«tern Culiforula (from Mendocinu County to San Luis Rey River). 

OCCURRENCE. 

On protected kIoix'k, edges of foronts. and near Htroams ; at south, on exposed border of 
sea. liere only a slirub. Largest on hills above Noyo Uiver Hwaimps (Mendocino County i, 
and in redwoods on Santa Cruz Mountains. In moist or dryish gravelly and sandy soils, 
HcatteriHl with Douglas tir, rtHlwmKl, oaks, western dogwood, vine maple, and willows. 

Climatic Conditions. — Not determined. 

Tolerance. — Fairly tolenint of shade, which It prefers esiiedaily in youth, but with 
greater soil moisture exists In open. Seeding habits and reproduction not fully known. 
Appears to seed plentifully about every year. 

Tree Myrtle. 

Cvauolhus arhorvux (TiHM'nc. 

i)iSTiNr;risinN<; ('iiakactehistics. 

Tree mj'rtle, an island species, has no conunon field name. The one here 
glveu, for want of a better one, is derive<l from the technical name. 

As a rule, a low, short-trunked, bushy tree from 10 to 20 feet high, with a 
deep brownish, scaly trunk from :^ to 8 inches thick ; the small bark scales are 
rather thick, and squari.'^h. Young twigs, faintly angknl, grayish with minute 
down, and later IxH'oming reddish. Mature leaves (fig. 105) thickish, deep 
green, with exceeilingly fine, soft hairs on tlie top sides, and thickly woolly 
beneath: leaf stems also more or less hairy; margins of leaves with blackish, 
glnnd-tlp])ed teeth. I'ale blue flowers in rather large, dense clusters from early 
to late summer. Mature fruit (fig. 195) is wrinkled and black. Wood, i)ale 
brown, tinged with red: very thin, whitish sapwood: fine-grainiHl, dense, hard 
and heavy. Of no economic use. 

rx)NGEViTY. — Not fully determine<l. Very persistent slow grower, giving evi- 
dence of being rather long-lived. One tree 2^ inches in diameter showed an 
age of twenty-seven years. 



•Also called "blue blossoms," "(California lilac," and " tick- tree." 
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Ceati'ilhus apiaiigus Xuttnll. 
DISTINGUIBHING CHARACTERISTICS. 



I Rhnili <ml.v. but nnvntl.v it baa tHi'n found 
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diameter. It lia» a Hburt. L-l*-ar trunk wilb tlit^ii n-iIiliHb-liriwii, wiily biirk. >a 
a tuurrow Muity-leated. open crown of aprlxbt \\uft«. liBLVAWit v«\w. A "i 
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season, somewhat augled, reddish brown, usually spine-tipped; often growing 
horizontally from the branches. Mature leaves (fig. 196) usually without mar- 
ginal teeth, thickish, somewhat leathery, smooth, and partly evergreen; leaf- 
stems either slightly and minutely hairy or quite smooth. Leaves on young, vig- 
orous twigs are often toothed, with the 3- veined character at the base more 
prominent than in the other entire-margined leaves. Fragrant, pale to deep 
blue flowers are borne in long (5 to G inches), wide bunches, the small dnsten 
of blossoms densely crowded. Mature fruit (fig. lOG) smooth and black. 
Wood of the arborescent form has not been examined. Not likely to be of any 
economic use on account of the rarely large size of trees. 

Longevity. — Not fully determined. Record of one stem 3i inches in diameter 
showed it to be 20 years old. 

BANGE. 

California. Canyons near tlie coant of Santa Barbara, Ventura, and Los AngelM 
counties. 

OCCUBBENCE. 

Low mountain canyons ; In gravelly and rocky hoIIk. Forms patches and )^x»up8 mainly 
under and interspersed with California live oak and wainut, white alder, pale elder, 
California sycamore, and laurel. 

Climatic Conditions. — Similar to those of California sycamore. 

Tolerance. — Not fully determined, but species endures a good deal of shade. 

Reproduction. — Abundant seeder and young plants frequent. 

Family COBNACKS. 

Cornacea* is commonly known as the cornel family, members of which are 
widely distributed throughout the world, but most abundantly in temi)erate 
rej^loiis. It (t^utaius .'^lirubs and trf^es, sonic nt the latter large and valuablt* 
for their timber. The family is rei)reseute<l In tlie United States by two groui)8, 
Cornu.s, the cornels and so-called dojrwotKls. and by \ysffa, the pepperidge or 
tui)elo gum trei's. Only Tor/u/.v is represented in the Pacific region, while mem- 
bers of \i/f<m belong wholly to tlie Atlantic region. They have simple single 
bladed leaves which are borne in ]»airs (one oi)i>osite another), or singly, and 
are she<l every autumn. Their small, inconspicuous flowers are either t>erfei"tly 
bisexual or of separate sexes, eadi kind l)orne on different trees (only the 
female trees producing seed). Some of the fruits resemble small berries, others 
cherries, and contain a one or two see<led stone. 

CORNUS. DOGWOODS AND CORNELS. 

The dogwoods and cornels area group of shrubs and small, rather nnimiwrtaut 
liardw(M)d(Hl trees, with more representatives in North America than in any 
other country. The most popular an<l widely known niemlx^rs of the group 
are the Englisli cornel tree (Conn(f< t)ia>< L. ) so much cultivated for its acid, 
cherry-like fruit, and the so-call(Ml tlowerlng dogwocHl of our ejistern woodiamls. 
priziMl and planted for its showy, white-scaled tiowers. 

The i)ark of cornels is l)itter and tonic. Cornel wood is very suitable and 
us«^ful for small turnery requiring hardnc^ss, strength, and wearing (lualitles; 
si)ecial care in seascming (slow dryinjr) is needtnl to prevent checking. The 
f)oi!ited leaves occur mostly in pairs, rarely one at a point while twigs and 
branches are given off in pairs at (»very joint (excejit in one eastern species). 
The leaves have prominent, deeply Impressed, straiglit veins, and characteristic 
wavy margins, and are always clustered at or near the ends of the tT\igs. 
Flowers, perfectly bisexual, very small, greenish, closely crowded, and stemless. 



FOREST TREES OF THE PACIFIC SLOPE. 418 

in small flat bunehen at the ends of twigs, each cluster ai)i)euring to be the center 
of a large white flower, the showy 4 to divisions of which are not parts of a 
true flower, but large i)etal-likeo scales (ttg. 107). In other members (native 
trees) the small, white flowers appear loosely and without showy s(*ales, in 
broad, minutely branched (2-forked), flattish-topped clusters. Fruits produced 
by the first type of flowers appear in crowded clusters at the ends of the twigs 
(flg. 198), while the larger, broad, flat clusters of flowers produce similarly 
arranged clusters of berry-like fruit. Cornel fruits, often bright colored, are 
eaten by birds and mammals (with little or n6 injury to the seed), and thus the 
seeds are widely distributed; otherwise, they are distributed only by flood 
waters. 

They are chiefly moisture-loving plants, growing either in naturally wet or 
moist soils, or in forests where shade and ground cover conserve soil water. 
Si)ecies of Cornus existed in early geologic periods. Of the three tree cornels 
native to the United States, only one inhabits the Pacific region. 

Western Dogwood. 
Cornus nuttallii Audubon. 

DISTINGUISHING CHARACTERISTICS. 

Western dogwood, the only tree of its genus in the Pacific forests, is easily 
recognized in spring when in flower by the large, conspicuous, petal-like* scales, 
or in late summer and early autumn by its clusters of bright red fruit and bril- 
liant red and orange foliage. From its general api)earance it might easily be 
mistaken for its eastern relative, Cornus florida L., from which, however, it dif- 
fers widely in details. The western dogwood is a smooth-looking tree ordinarily 
from 20 to 30 feet high, and from (5 to 8 inches through, but not uncommcmly 
from 30 to 50 feet high, with a fairly straight trunk from 10 to 20 inches in 
diameter. Much of the thin, dull, ashy brown or reddish bark is smooth; 
only tlie bark of large old trunks is broken into very small, thin scales. Crown 
branches are short. Young trees in the open have rather short trunks and 
long, narrow crowns, which in older trees become rounded, while in close 
stands the crowns are short and narrow, and the trunks long and clean. Twigs 
of a season's growtli, minutely hairy when young, are mostly smooth and dull 
red-purple, often with greenish areas; the small, iwinted, leaf-buds are clasi)ed 
by two opposite, long-i»ointed, narrow scales (fig. 198). Mature leaves (fig. 
198) are thin, with minute, very close hairs on their top sides, and l)eneath 
lighter with fine, soft hairs, as also have the leaf stems. Leaves are from 3i 
to 5 inches long: midveins and their side branches conspicuously impressed on 
the upi>er sides of the leaves. The button-like clusters of very small, greenish- 
yellow flowers, which bloom in early spring, are surrounded by from 4 to G 
shoivy white or, sometimes, faintly pinkish scales (fig. 197), which are i)opu- 
larly taken to be parts of a real flower. They are, however, fiower-bud scales 
which, with the flower cluster, are partly formed during the previous summer, 
and are situated just beneath * the immature flower cluster : they remain in 
this undeveloped state until the following spring, when they grow with the 

a Showj like one of the Innor parts of a flower which, in ordinary hlosRoniR. are colored 
as in the rose. 

*In the eastern "flowering dogwood" iC. florida I-..) these scales completely cover the 

cluster of Immature flowers. When full ^rown. scales of this species differ "* ' 

those of western dogwood in being deeply indented at their ends (bomewhat 

15188—08 ^27 
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flowerai becomlns l»T$e and ^lowy wbea ttae latter opoL Aotomiutl tawta 
are not nncommon. From 2S to 40 sblnj red berrlea are matnnd In a daan 
duster (Off. 198) at tbe ende of tbe twigs; tbe thin, dirtoh palp of tbe bcnj 
eontalna one tutrd-stariled, 1 or 2 seeded attme. Wood, rer^ pale reddlabrtnowa, 
with tUck npwood; moderatelr beavTi dense, aikl rery hard, flnfr^ralne^ 




cliecking badly (If seflBOiicil rnjiiilly In tlie oi>en air). Conslderablr llgbter and 
less (leiixe tlian wood of tbo I'UBtcrii ilofrn'om); suitable for turnery and small 
ciiMnet work. Iiut little used at iiresent. und not likely to be of niucb economic 

IU]i>ortau(.-e. 
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LoNGKviTY. — RdflrdH of the urb iittulned by the largext trees iire ni)t uvallHhle. 
Treea from C to 12 Inches through are from 45 to 90 yeiirs old. The liiri^t 
trunks are probably from 123 to IfiO yeun* old. 







From Mutbem coaBt of Britlsb Columbia 
tbrongh Waahlngton, OreEOn, and Californ 
■Dd weatem aloppa of Blerra Nevada Koiinli 
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largest In fresh, porous soils. Mixed, singly or In small groups, under Douglas flr, red- 
wood, and western hemlock, with broadleaf and vine maple, Nuttall willow, red and 
white alders ; sometimes under western jellow pine and sugar pine. Largest In beary 
Douglas fir forests of Puget Sound country. 

Climatic Cuxditioxs.- Similar to those of Douglas flr. 

ToLEHANCE. — Very tolerant of dense shade. 

KKFKODirTioN. — Abundant annual seeder. Seed of medium high rate of germination 
(but tardy) antT of persistent vitality; requires constantly moist seed bed for good 
germination. Seedlings scattered ; most abundant In deep shade or on moist stream 
borders. * 

Family GAKBYACKffi. 

A small and little-known j^roup of trwti and shrubs represented in our Pacific 
country, adjacent soutliern territory, and in tlie West Indies, by one genus, 
Uarrya^ wlilcli conuninnorates tlie name of Garry, who facilitated the early 
northwestern explorations of David Douglas, discoverer of the type species. 
The general asi>ei^'t of these plants suggests close relationship to the cornels 
( CornaceiL* ) , in which Uarrya is usually placed; but the very dlflferent character 
of the flowers and fruit is good reason for separating Garrya from that family. 

GABBTA. 

About a dozen si)ecies (chiefly shrubs) comprise this group. Two of them 
occur in the I'acitic region, and one of them sometimes becomes a ti^ee. Im- 
portant chanK'lers of the group are opi)osite leaves and flowers (of two sexes) 
borne on separate individuals (only the female individuals producing seed). 
Other characters of the genus are given under the following tree species. 

Quinine Bush. 

(iarri/a (lliplita Dnujrlas. 

• • 

DISTIXCU JSIIINC; < nAKA( TKKISTH'S. 

Quinine bush ^ots its nnino from its hitter bark, leaves, and. osj^ei'ially. fruit. 
It is known also as "silk-tassol hiisb." and as " fringe-tree," in referenee to the 
tassel like cluslers of floNters an<l fruit. 

Ordinarily a low, ever;:reen ciiaparral shrub, but in parts of its nortborn 
coaslal ran^(\ sometimes a short-trunk<Hl tree from 20 to 80 feet biirli and fnmi 
t; to \H) inches thron.^ll. Little is now known of its trunk and erown form, for 
it is only rather r<'(ently that tree forms were lirst found.« Mature loaves (tl;r. 
UM)) are thick, leathery, smooth above and white-w<.x)lly l)eneath, the nmrgins 
liarticniarly wavy. .Mature fruit (li;:. 11H>). ripe in late sunnner or early au- 
tumn, is berry-like, with a thin brittle cas(» coverinf; an acid, sliv:btly bitter, 
imrplish pulp, in which there are 1 or 2 seeds. Male dusters of flowers (tijr 
llrtJ) are frinn o to ."i inches Ion;; and frin;,'e-like. Wood, not used eommereially 
because of its rarity. It h;is not Ixmmi studied fully, but is known to be heavy, 
ileiise, an<l hard. 

As a shrub quinine bush a.ssists, with manzanita and ceanothus brush, in main- 
taining a .scanty but tenacious cover on dry, j^raveily, and rocky mountain sloi>es. 
Nothing is known of its silvical characteristics as a tree in moist, rich soils. 

LoN(iKViTV. — .\.i;e limits undetermin<'(l. 



" Tlio Int«' A. .1. .lohnson, a tireless explorer «;f Orivi^on forests, tlrst brought this fact 
to the writer's ikMIco. and upon his statement tlie sizes here given are based, lie n^ 
ported tindlng especially large trees in Coos County, Orcg., In 1889. 
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lertis, Bometlmei under western yellow pine with mantanlta, ceano^na, and other 
bmsh; ■llrleal habits elsewhere Imperfectly known now. 

Climatic Coxditiomb. — Similar to those of redwood and yellow plneu Toleranet 
(erldently endures a good deal of shade) and reproduction nndetermfaed. 

Family SBICACBJEB. 

Bricacece, popularly called the ** heath " family, contains a large nnmber 
of shrubs and a few small or medium-sised, hard-wooded trees, all widely dbh 
tributed In the warm and temperate regions of the world. Among Its w^ 
known members are the hndsl^berrles, blueberries, and cranberries ; the popntar 
trailing arbutus, wintergreen, and manzanitas; and the ataleas and ftadodoh 
drons, which are among the most beautiful flowering shrubs and snull ti^es bi 
the world. While many of the slirubs, wild and cultivated, are oommonslaUy 
important for tlieir fruit or for ornamental planting, but few of tlie trees siqiply 
wood of value, except for minor purposes. They vary greatly in tlieir recpihce- 
ments of soil, moisture, and li|^t, some of them inliablting cool, shady foiesti^ 
or cold, wet bogs from sea level to high mountains, while others thrive in arid 
soils of hot mountain slopes. They have simple^ single-bladed leaves^ which 
are evergreen or shed annually in autumn. Tlie flowers are peifecUy btflszaal, 
and the fruits vary from juicy berries to dry, small«aeeded capsules, all of 
which are matured in one season. 

The family contains nearly 70 genera, about 20 of which inliabit the Unitod 
States. Bight or ten of these are trees, r^resented in the Pacific region hf 
Ardoataphyloa^ and Arhutua. 

AXBUnrS. MADBOtAS. 

Arbutus is a small group of evergreen-leafed shrubs and chiefly small 
trees, with peculiarly thin, red bark on branches, large limbs, and smaller 
trunks; bark of large tree trunks thicker, brown, and scaly. The leaves, borne 
singly, are thick and leathery, while the small, urn-shaped flowers (5-lobeil at 
top) are In rather large, or)en, branched clusters, the main stem thick and stiff. 
The fruit, berry-like In api>earam^, dry and mealy, is spherical, one- third to 
one-half Inch In diameter, bright red or orange-reii. with a flnelj' warty surface, 
and 5-celled, with several or numerous small seeds. The attractive looking 
" berries " are eaten by birds, which assist in disseminating the seeds. 

Members of this group have dense, rather heavy, close-grained, often very 
strong, stiff wood, which is apt to check badly if dried rapidly and without 
special treatment. That of our representatives is not esi^eclally valuable, except 
for charcoal and minor domestic uses. 

Three of the dozen kn5wn species occur In the United States and Mexico, 
and one of these inhabits only the Pacific region. Some of them grow In 
rich, dry or moist soils from sea-level to several thousand feet elevation, 
sometimes forming a considerable part of the shady cover along mountain 
streams and In coves, while others grow on i)oor slopes of low hills and high 
mountains. 

<■ This group contains the chiefly shrubby, well-known manzanitas so frequent on dry 
slopes in the Paciflc region. At least 3 or 4 (particularly A. manzanita Parry. A. 
glauca Lindley, and A, viscUJa I*arry) of the known species occasionally become veritable 
trees or tree-like, and eventually should be Included among the Pacific trees. In the 
writer's opinion, however, the whole group requires much more careful study than has 
yet been given to it in the field before this can be done properly. For the present, 
therefore, consideration of Arctoataphyloa is omitted from this work. 
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Ifadrona. 
Arbutus menziesii Pursh. 

DISTINGUISHING CHARACTERISTICS. 

Madrofia Is often a -Rtately tree from 00 to S() feet hifich. with a straight, 
clean trunk from 2 to 3 feet in diameter; sometimes, but rather rarely, con- 
siderably taller and thicker. Very fre^iuently low and shmbtiy. or from 25 to 
40 feet high, with a crooked or leaning trunk from 8 to 15 Indies through. Its 
red-brown trunks, red branches, and shiny, evergreen foliage distinguish it at 
once from all other trees or shrubs In its range. The crown form varies from 
a narrow, dense, columnar one in younger trees to a broad rounded one in 
old trees. The thin, reddish-brown bark of old trunks is loosely scaly, mainly 
only on the lower trunk ; that of the upi>er stem, limbs, and twigs, and of 
young trunks, very tliin, smooth and red, peeling off In thin, irregular, 
flakes, nmch as In the sycamores. The showy, large clusters of flowers resemble 
lilies of the valley. Mature leaves (fig. 200) are thick, leathery, smooth through- 
out, shiny on their upi)er sides, whitish beneath, and 2i to 5 inches long. The 
brilliant orange-red, berry-like fruit (fig. 20(>), ripe late in fall, and often lH)rne 
in great Abundance, makes the trees most beautiful in autumn. Wooil, pale 
reddish brown, with a thin whitish sapwood ; ratlier heavy, dense, fine-grained, 
hard (when dry), but cuts like soft woml when green, and is usually quite 
brittle. Suitable for cabinet work and an excellent charcoal wood. At i>resent 
not important for connnercial imri>oses. but, with a better knowleilge r.f how to 
season it, the wmnl should be of more economic value in a region so lacking in 
hard woods. 

rx)NGE\'iTY. — The age attained by very large trees is unknown. CJives evidence 
of being long-llveil. (Jrows very slowly, esi>ecially in diameter, but with little 
loss of vigor. Trees 12 to 1(> Inches through are (M) to 85 years old. Further 
study of age limits Is desirable. 

RANGE. 

Coast region of southern British Columbia and Washington to southern California ; 
reported also In northern I^wer Ctilifornla. Ran^e still imperfectly known. 

British Colcmbia. — East coast of Vancouver Island, and sparsely northward to 
Seymour Narrows, and around south end nearly to Port Snn Juan. Adjacent Islands 
ood immediate mainland coast. Noted on Vancouver Island at Victoria, near Nauoose 
Bay and at Departure Bay ; not In I*ort Renfrew region. 

Washinoton. — Frequent In coast region, especially on l*upet Sound. Noted In valley 
of Elwha RIvep; shores of Hood Canal In vicinity of I'nlon City; Miit Mats Bay; 
vicinity of Seattle. 

Okroox. — Common along coast, up rivers, and Inland on southern coast ranges and 
slopes of RIskiyous eastward to head of Bear Kiver (T. 40^., R. 2 E.) ; also northward 
on w^est slopes of Cascades to Ump<iua-Rogue River Divide (T. 33 S., R. 1 W. and 1 to 3 
E.), and reported farther north on Lost Creek (T. 22 S., R. 1 V..\. Locally noted at 
Astoria and (ilold Beach. 

California. — Northern cross ranges and coast ranges southward to Ran (Jabrlel Moun- 
tains ; also southward in Sierras to head of Tuolumne River (hit. 37" 4r>') ; generally 
from sea level to about 3,000 feet elevation. Northern cross ranges eastward to yellow 
ploe belt in Shasta National Forest ; southern slope of Slsklyous eastward at least to 
railroad crossing. Klamath National Forest. In Siskiyou County ; noted on west slope 
only of Marhle Mountain up to 4.000 feet and westward Into basin of Russian Creek, valley 
of North Pork Salmon River, to Sawyers Bar, F'orks of Salmon River, and up east slop.^ 
of Salmon Summit to 4,700 feet. Noted In Humboldt County on west 8l(»pe of Trinity 
Summit al>ove Hoopa Valley at elevations below^ 4,000 feet, and westward Into Hoopa 
Valley, Supply Creek Canyon, Miners Creek Canyon, Re<hvood Creek, Korbel, and Blue 
Iiake; farther south In Little Van Dusen Canyon aud westward to Bridgevllle and 
HydesTllle; also in McNutts Gulch (south of Domingo IIIIli on road from Capetown to 
Petrolla, and south of Petrolla on Upper Mattole to Brlceland ; lower slopes Kiui; 
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mtbward Into MenJocIno CouDty. Trlnily National Ponst. geDenllr 
Toiler liottomn, ut 1.500 lo over 3,000 feet, enalwanJ to a canjon near 
itendlDi; up Canyon Creek to flrsl fails; loeallf noted In Tlclnttr of 
luatalQB, Post rreeka, Soutb Fork of Trinity Rlrer, Mad Blrer. 
nn Toat creeks to Bonth Fork. MtmloHno Countii: Cout tna 
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and on Ruasian River at north end of Uklab Valley to and beyond Wlllets ; rare near 
eea, growing 5 or 6 miles back ; noted between Gualala and Fort Bragg, Upper Big River, 
and divide between Uklab and bead of Big River. Sonoma County: Near coast on road 
to Plantation House; Austin Creek Canyon (soutb of Cazadero) ; Lower Russian River 
from Duncan Mills nearly to moutb, and eastward to Guerneville and ForestvlUe; Dutch 
Bill gulch. Camp Meeker, Occidentalls to south edge of redwood forest, near Freestone; 
east of Occidentalls to Green Valley ; between Meeker and Sebastopol ; Middle Russian 
River (southward from Mendocino County). Southfufitprn Sonoma County: Sonoma 
Creek northward in Sonoma Valley ; (lien Ellen, Beltane, Sonoma Mountains and those 
between Sonoma and Napa Valley ; canyon between Knights and Alexander valleys; 
extreme northeastern Sonoma C'ounty ; Big Sulphur Creek at Geysers, and up canyon 
to Socrates Basin and over divide into Lake County. Here almut Russian River, east of 
Healdsburg, and north of Cloverdale. Marin County: Mount Tamalpuls, common ; Kent- 
field and westward ; San Geronlmo and Lagunitas valleys. Paper Mill Creek ; hills west 
of San Rafael ; Mill valley to Sausalito ; soutb end of Tomales Bay. and on Inverness 
Ridge on west side of bay. Stony Creek National Forest, only on Eel River drainage of 
western border. Lake County: From Mount St. Helena eastward to within 2 miles of 
Middletown, and from west of MIddletown westward up Cobb Mountain and into Sonoma 
County. Napa County: Southward in Napa Valley, on west side, to and beyond Oak- 
ville ; upper Napa Valley to and beyond Calistoga ; east of St. Helena, and on south 
side of Mount St. Helena up to Toll House ; on west side of ridge south from Mount St. 
Helena on east side of Napa Valley. Solano County: Few Isolated trees In Jameson 
Canyon from (Jreen Valley westward, and perhaps elsewhere. Alameda County: Canyon 
about Mission Peak southeast of old San Jose Mission. Santa Clara County: Hills 
bordering Coyote Creek near (iilroy Hot Springs : Mount Hamilton range. San Mateo 
and Santa Cruz eounties: Common on both sides of Santa Cruz range; noted from Boul- 
der County to Big Basin and on road from Los Gatos westward, west of Stanford de- 
scending to east base of range and common about Portolu : following Santa Cruz Moun- 
tains southward from sea level to summits occurs in hills east of Monterey Bay nearly 
to Watsonville. Monterey County: Not detected about Monterey nor on Monterey Pe- 
ninsula, except a few trees In canyons on Point PlAos at 400 to 500 feet. Common on 
coastal summits of Santa Lucia Mountains, at 800 to 4,250 feet. In watersheds of Sur, 
Carmelo, Arroyo Seco, San Antonio, and Naclmlento rivers ; noted at north base of 
Santa Lucia Peak In gulch leading to head of Mllpitas Vnlley, and west of Santa Lucia 
Peak In canyon of Arroyo Seco. San Benito County: I^ocally noted on north side of 
Fremont Peak only a few hundred feet l)elow summit ; also lower down on east slopes 
of San Juan Canyon and in other gulches almut north base of mountain ; in a gulch on 
west side of San Juan Valley 2 miles north of San Juan. San Luis Obispo Mountains, 
in Salinas. Santa Margarita, and San Luis river basins ; noted at San Luis Obispo at 
2,000 feet. Southern cross ranges eastward to San Gabriel Mountains; north slope of 
Santa Ynez Range, at 1,000 to 3,500 feet, with l)est growth at Refugio Pass, and at 
head of Rattlesnake Creek (Cold Spring trail), at 2..')00 feet; In San Rafael Range, 
only on west slopes of Big Pine Mountains and on Mount Mf^nlce. in cool canyons at 
3,000 to 4,000 feet ; Santa Monica Mountains, a few shrubby plants in Ia)S Tuiias Can- 
yon ; San Gabriel Range, small group on Mount Wilson and in narrow belt on the Sturte- 
vant Trails, at about 3,000 feet. Reported also tvom San Bernardino Mountains. Sierra 
foothills, abundant but usually distributed In patches and small ureas. Rare in Shasta 
County; occurs sparingly along McCIoud River for al>out 15 miles north of fish hatchery 
at Baird, and near Wlnthrop on Squaw (^reek. General in foothills of lessen iVuk and 
Plumas National forests up to al>out 2,500 feet. Butte County: On the road from Oro- 
vllle to Qulncy from a gulch al>out 4 miles north of Bidwcll Bar, at an altitude of 
about 1,200 feet, northeastward to •* Junction House *' (deserted station — altitude. 3,500 
feet) about 3 miles south of Merrimac Stage station, thence into Little North Fork 
Canyon. Yuha County: Yuba Pass road, abundant in canyon of North Fork Yuba River 
on Mist side of Oregon Hills, thence to and beyond Camptonvllle, al>ove which it enters 
west end of Sierra County. yevaUa County: Common near Grass Valley, particularly on 
north slope of ridge about Ih miles east of Grass Valley. Tahoe National Forest, in 
Imteral canyons of North Fork of Feather River and Itetween Camptonville and Middle 
Kork of Yuba River, at 2,300 to 3.200 feet. Placer County: Ctmimon on road from 
Colfax south to Forest Hill ; also on south side of North F'ork American River Canyon 
between Colfax and Iowa Hill, and for several miles east of Iowa Hill. Stanislaus 
National Forest, rather abundant nt a few points in middle timber lielt at about 2,500 
to 4,000 feet, but especially so and of large size on headwaters of Sutter. Pioneer, Mill, 
and Jesus Maria Greeks ; smaller and less frequeut ou Empire Crrek. in^tween Ciarden 
Valley and Georgetown, and on Otter Creek (tributary Middle Fork American River) ; 
extensive area In southern part of Amador County beginning about 3 miles east of ^' 
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Orove, and extoidUif «utw»rd to PloiMer, and for atKNit S ntlea along WHtmilt oC tlSfe 
oa aordi aMo of Mokelomiie BlT«r Canyon (abore Defendar) at 2,T00 to S^OtO ieKL 
Btorra Natkmal Fdreat, one frove of large treea on north alope of PUot RMge os PadE> 
arda Camp Stream (trilmtary South Fork Tnoliunne Bi?er, lat S7* W), aoattana Smlt 
BOW known bt Siarraa. 

OOOUBBBllca. 

Foothill and low moontain alopea of erery aapeet, hordera of atreaou* cool eanyoni 
and TaUaya^ In well-dratned, moiat, rich, rocky, or loamy aoUa (hero lairgaat) to drr» 
loamy, or poor gravelly aolla (here amall or ahrubby). Beat growth near aea nadir 
Inflomee of foga. Forma amall pure atanila, but more commonly an undergrowth wttk 
redwood, tanbark oak, Douglas fir, California laurel, goldenleaf chinguiM;»tn, broadleaf and 
▼Ine maplea, California live oak; frequent In open stands of weatem yellow pine and 
Eftllogg oak, and lesa often with gray pine. 

Ci^iiunc CowDiTioMB. — SimUar to those of yellow pine and Douglas fir. 

ToLxajoiCB. — ^Appears very tolerant of shade throughout life. Endures denae shade, 
but requlrea at least partial top light for best growth; dense side shade cleans loag^ 
idender trunks. 

RBPaooucTioif.— Abundant seeder. Bzact seeding habits undetermined, especially la 
the open. Seed haa moderately high rate of germination, and persistent vitality. Gerad- 
natlon beat and moat abundant in moist soil when seed is well covered ; otherwise (as la 
drier ptacea) tardy and seedlings scarce. 



Family OLSACBJEB. 

Popularly known as the olive family, an important group of forest trees and 
sbn^ widely represented in warm and temperate countries, particularly tlKwe 
of the northern half of the world. It Includes the world-famous olive-tree, cul* 
tivated centuries ago in Syria and Palestine, later in the Mediterranean conn- 
try, and now, in addition, in our southwest and in California; It includes also 
the ashes — very valuable timber and ornamental trees — and such populair shrubs 
as the lilacs, the gorgeous yellow-tlowered Forsythias, sweet Jessamines, and 
the privets, the latter much planted for heilges. All are similar in having their 
leaves arranged in pairs (one opiK)site another). Flowei's of some are all per- 
fectly bisexual, those of others are either male or female, each kind borne on 
dilTerent trees ; those of yet others are both bisexual and unisexual on the s:mie 
tree. 

Some 20 different genera are known in the world, 5 of which are represented 
in the United States. Three groups of these contain tree si)ecies. One genus, 
FraxinuH, has species distributed from the Atlantic ti) the Pacific region, 
whereas the other groups belong entirely to our eastern forests. 

FRAXINUS. ASHES. 

All the ashes except one are trees, and witliout exception all are known as 
ashes. Some are very large trees, commercially valuable for their timber, 
which is straight-grained, bard, and elastic. Tliey grow naturally in a variety 
of soils, from wet, boggy swamps to the driest and i)oorest uplands, but most 
of them thrive best in moist, rich soils. A few form a large part of the forest 
in which they grow, while others constitute considerable, but only scattereii, 
elements in it Still others are unimportant stragglers, often confined to nar- 
row rocky banks of stream courses. 

With few exceptions, they have straight, evenly tai>ered trunks, and grayish, 
regularly and rather finely ridged bark. Their leaves, arranged in paii*s, are all 
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of one type, a principal leaf stem with few or many pairs of (leaMilce) leaflets 
arranged on two opposite sides and a single leaflet at the end, so tliat the total 
number is always odd. The twigs and branches, also, have a characteristic 
arrangement in opposite pairs at every Joint Flowers appear in early spring, 
usually before the leaves. They are usually small or minute and inconspicuous, 
though densely clustered and are either perfectly bisexual or of separate sexes. 
When of separate sexes the sexes are l)orne on separate trees. Occasioniilly 
some bisexual flowers and some of one sex only are borne on the same tree. 

Fruits or " seeds," borne in branched clusters, have a general similarity in 
form in all the ashes and are always produced in one season, ripening in early 
autumn, but often remaining on the trees for several weeks afterward. The 
"seed" has a thin wing at one end which adds greatly to its Inioyancy and 
enables the wind to waft it to considerable distances from the mother tree. 
Seeds are also disseminated to some extent by streams and flood waters. At 
least a small proportion of the crop is eaten by mice and other small rodents. 
Falling to the ground in autumn or winter they germinate, if at all, the follow- 
ing spring, very rarely retaining their vitality for a longer time. 

Nearly 40 species are known, 1(5 of which occur in the United States, and all 
are trees except one, a shrub. Three arborescent and one shrubby spe<'ies 
inhabit tlie Paciflc region. One tree is conflne<l to that region, while the other 
two barely extend into it from their principal, more eastern range. Tlie largest 
and best timber ashes belong to the eastern United States. 



Leatherleaf Ash. 
FraxinuH CDrhwea Wntson. 

DI8TINr.ri8IIIN(} niARACTERISTirS. 

T^eatherleaf ash has no field name. TheHuie snggestcnl here is dcrive<l from 
the character of its leaves, to which the technical name refers. 

It was distinguished about thirty years ago under its present name, but until 
recently it has been confused with t\ velutiiia, the range and liablts of wlilch are 
much the same. Still imperfectly known, especially as regards range and silvical 
characteristics. Similar In size and general ai>pearance to F. veJutina (but occa- 
sionally of large diameter). It differs in having thicker, leatherj'. longer- 
stemmed, broader leaflets, 5 In number, which are 2jJ to .'5 Inches long and IJ to 2 
inches broad (fig. 201), deep green and smooth alnne, lighter beneath, with 
minute soft hairs (sometimes smooth). Oc<*aslonal leaves have W leaflets, or are 
simple and single bladed. Margins of the leaflets ratlier coarsely toothed, tlie 
teeth far apart. Twigs of a season's growth are covereil with fine, soft down. 
The flowers are as in F. relntbia, l)ut they api)ear a few wt»eks earlier, and usu- 
ally liefore the leaves come out, but sometimes wltli th^m. Clusters of mature 
fruit (fig. 201) are narrow, 2 J to 3 Inches long, and the secnls few. Wo<m1, not 
yet studied. The tree is of too ran* occurrence In the Pacific region to be of 
€Hx>noniic importance there. 

LoNOEVTTY. — Not fully determined. Ut^-ord of one tnn^ 111 Inches in diameter 
shows an age of 48 years. 

RANGE. 

Desert regions of soutbern Utah, northern Arizona, southern Nevada, and south- 
eastern California. 



} or ISA Fujcno sunt. 




Ct.iUATir CoN'DiTioNH. — Eodurcs rllmatlc condltloDS marked b; klsh ganuDer tami 
turp. raiild ovaiwrattan, Rmull ralnFall. dry Btmo>|iher«. and mild wlntera. NoUiIbi k 
kDOwn now ot allrlcnl thoracterlaltcB and reproduclloo. 
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Oregon Ash. 
Fraxinus orcgona Nuttall. 

DISTINGUISHING CHARACTERISTICS. 

Oregon ash, the only timber astf of the Pacific region ; is recognized every- 
where in its commercial range as one of the most useful hardwoods. Lumber- 
men call it ** Oregon ash," but it is often linown simply as " ash." 

Forest-grown trees have long, clean trunks and narrow, short crowns of 
small branches, and are from GO to 75 feet high and from 16 to 30 inches in 
diameter; sometimes larger. Trees on the open borders of streams have short 
trunks and very wide, round-topped crowns with large limbs. In drier parts 
of Its range it is often a crooked tree under 25 feet in height and only from 
6 to 8 inches through. The trunk bark, rather thick and soft on the surface, 
is deeply and regularly furrowed, the wide ridges connected by thinner side 
ones, and dull gray to grayish brown. Twigs of a season's growth are usually 
covered with whitish — sometimes brownish — dense, soft, fine woollv hairs, but 
occasionally are only very minutely hairy or even smooth, with a whitish bloom. 
Mature leaves (fig. 202), about 6 to 12 inches long, with from 5 to 7 thick, 
yellow-green leaflets, which are about 3 to 6 inches long by about seven-eighths 
inch to li inches wide and more or less woolly or downy beneath, as are the 
grooved leaf stems (fig. 202). Male and female flowers, each borne on separate 
trees, appear as tiie leaves begin to come out; only the female trees bear 
**8eed" (fig. 202), which matures in early autumn in large, full clusters. Seeds 
vary from about li to occasionally 2 inches in length, and th^ wings from one- 
fourth to one-third inch wide. Wood, dull yellowish brown with whitish sap- 
wood. The wood of forest-grown trees is moderately fine-grained and rather 
brittle, but that of open-grown trees Is coarse-grained and elastic — particularly 
the sapwood of young trees. Of slightly lighter weight than the eastern timber 
ashes, but In general appearance and quality It compares favorably with them, 
and is suitable for the same commercial uses for which those timbers are 
employed. 

Longevity. — Age limits of very large trees have not been determined. Trees 
from 16 to 25 Inches In diameter (grown In the forest) are from 05 to 155 years 
old. The largest trees appear to grow nmch more slowly after the first century 
and probably attain 180 to 250 years before becoming decrei)lt. 

RANGE. 

From Paget Sound (shores) southward through Washington, Oregon, and California 
(coast region to San Francisco Bay ; on foothills of Sierra Nevada Mountains to moun- 
tains of San Bernardino and San Diego counties). Also reported from the southern part 
of British Columbian coast. 

Washington. — Western part west of Cascades, but not on Olympic Mountains, from 
sea level to 2,000 or 3,000 feet. Columbia River, not above The Dalles. Noted at White 
Salmon on Columbia River in Klickitat County. Seattle, Satsop. Mount Ralner National 
Forest up to 2.500 feet, especially In the " Big Bottom " of Cowlitz Valley. 

OvEGON. — Western part west of Cascades, in valleys. Noted on Willamette River bot- 
toms near Portland, on Columbia RIvor flats above dunes between McClures and The 
Dalles (Wasco County), In Cascade (North) National Forest, In Bear Creek, and other 
valleys of Siskiyou National Forest at about 2.000 feet 

California. — Noted in Klamath, Mount Shasta, Lassen Peak, Plumas, and Stanislaus 
National Forests up to at>out 2,000 feet ; In Sacramento Rlvpr canyon Just woat of Mount 
Shasta and at Middle Creek Just north of Redding, In Shasta County ; In northern coast 
ranges west of Sacramento River, near Lewlston, Trinity County, and elsewhere: In 
Stony Creek National Forest on all tributaries of Eel River; at Casadero, In Sonoma 
County, and at Kobs Valley, in Marin County, near coast ; In Napa Valley, Napa County, 
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and at Btoekton In Ban Joaqnln County. Alao reparted aoMli of flan F^ranetaoo in coast 
ran^ea in San Mateo COuntj and eliewliare ; in Slenaa alao notad is BAWcali BiTer Val- 
lay, and in eontliern California ooaat rangea naar Uw AnfBlea» Ut flan Oabrirt and I^ytle 
CreOk Canyona. 

OCCO^BENCE. 

In Tidnity of atr0ama» on allOTial liottonia vid ilata; In rl^ 400pb hnmooa, aandj 
aoHa or in molat, rodqr, gravelly onea; largaet in ridiar flltoa (ao ntfc Wa a tiern Oregon) 
and correapondlngly amaU or stunted in poorer altuatioipai' At aortii, occaaionally la 
very amall pm patcbea, but usually in ratbar doae standa wltli red aider, broadleaf 
maple* dUifotnia iaurel» occaaional grand llr, and Fadflc poat oak; at aootli, with white 
alder and Calitomla sycamore. 

CUMAXic CoxDiTioifa.^ — In north, similar to thoae of grsnd llr, and in aoutii, to those 
of Fremoht cottonwood. 

ToLiBA,Nca.— Decidedly intolerant of ahade throughout life, except in Tocy early aeedliag 
atagea, lAieh endure only slight shade. Bide shade quidkly deana Ita atema of limhs aad 
in doae standa prodocea long trunica with small cn^na in full light 

RiPBODUCTioif. — Abundant annual seeder in open standa or when iaolatad. Seed bai 
medium high rate of germination and peratotent Titaiity. Qermination lieat and usually 
abundant on molat or rather wet humous soils ; scanty in aandy and graTelly atream bot- 
toma, owing to fhet that much of aeed ia carried to tmfavacabia plaoea by aeaacmal flood 
watera. In riciiar aolla enrly height growth is very rapid. 

Frawinu8 velutina Toirey. 
DIBTINOUISHINO CHASACTBSI8TIC8. 

FramiHUd velutina has no field name, except "aab,'' and lias no pirominent 
diaractere upon which to base a good ofmuBon nama Probably not dtetin- 
gnldied l^ laymen from other southwestern aabes. Ordinairily a rather slender, 
short-tmnked tree from 20 to 90 feet high, with a grayiidi, somettmes Mntly 
reddish, regnlairly seamed and broadly ridged trunk from 5 to 8 Inciies through; 
surface of the bark Is rather soft and scaly. The dense crowns of large trees are 
broad, rounded, and symmetrical. Twigs of a season's growth are usually red- 
dish brown — sometimes dull grayish and covered with matted, fine woolly hairs, 
but often smooth and with a whitish tint, which can be rubbed off. Mature 
leaves (flg. 203), about 4 to 6 Inches long, have from 3 to 9 thlcklsh, somewhat 
leathery leaflets, which are smooth, deep yellowish-green on their top sides, 
lighter and more or less softly downy beneath. Angles of veins also hairy. 
Leaflets are from 3 to 4, sometimes 5, inches long, and one-third to seven-eighths 
inch wide; partly entire; indistinctly and distantly toothed, mainly above the 
middle, the points of the teeth turned in. Flowers appear with the growing 
leaves and are of two sexes, male and female, each kind borne on different trees, 
only the female trees bearing seed. Mature fruit (fig. 203) is in thick clusters 
3i to 5 inches long, the wings about one-fourth Inch wide and as long as the 
body of the seed. Wood, pale brown and with a very thick layer of sapwood; 
moderately heavy, firm, fine-grained ; cuts and works easily, but is rather brit- 
tle. Although usually finer-grained, it resembles the white ash timber of eastern 
markets. Except for the small size of available sticks, the quality is suit- 
able for many of the same uses. The occurrence of the tree In the Pacific 
region is too rare to give the wood economic importance there. In the writer's 
opinion this is one of the best southwestern ashes for experimental planting in 
arid regions. 

Longevity. — Not fully determined. One tree 15i inches In diameter showed 
an age of 114 years. 

RANGE. 

From western Texas (mountains) through southern New Mexico and Arizona to south- 
ern Nevada and southeastern California (Panamlnt Mountains and Owens Lake). 
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In vlclnllj nf iilroainB. on liivfr hIiIpk nnd In vaoyan tiotloma and KUlchPx. desert valer^ 
holm and lakes, and sometimes on dry benches ; In vrsTelty. sand;, and loamy ■oils. 
tirowH with caltanwood and In small, pure groupK, 







summer temperature) and i 
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Plowarliiy Aah. 
FratHntu ilpetala HocAer «nd Amott. 



Flowering adi 1b not known to rettch tree tiie. It flmrara and fmlts as ■ 
dimb, with nnmavua, alender atema frcHn 6 to 10 ItKt hl^ ; occaatonallr sfni^ 




Bteiua ure tr»^llke In form. It in lucludtid liere in order (o give a full acconnt 
ili«8 in tbiB region. 
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The flowers (usually bisexual), appearing in spring with the leaves, differ 
from those of other Pacific ashes in having their parts white and showy, as in 
>rdinary plant blossoms (fig. 2(V4, a). The conspicuous part of the flowers is, 
IS the technical name indicates, of two white divisions (petals). T^igs of a 
<eason*s growth are more or less distinctly 4-angled and smooth. Mature leaves 
ire smooth throughout, with from 5 to (sometimes 3) thick leaflets (fig. 201). 
Vlature fruit (fig. 204), variable in the length of its wings, is ripened in late 
mmmer. 

Upon the occasional occurrence of individuals with leaves of 3 leaflets is 
)ased the variety Fraxinus dipetala trifoliolata Torrey, while F. dipetala 
irachypiera Gray is based on exceptionally short fruit (one-half to three-fourths 
nch long), the wing being about one-half as long as the body of the seed. 

BANGE. 

CALiroRNiA. — Ak>Dg Streams of the inner coast ranges and foothills of the Sierra 
Serada. 

OCCUREENCE. 

On borders and in vicinity of foothill streams and in gulches ; in dryish or slightly 
nolst rocky and gravelly soils. In clumps and mingled with chaparral. 

Family BiaNOKIACILS. 

Bignoniaceie is a large group iK)pularly linown as the bignonia or trumpet- 
rine family. It contains such popular climbing shrubs as the trumj^t- 
rine and the well-known catalpas — so valuable for their quickly grown, durable 
nrood. Representatives of the family are particularly numerous in the tropical 
-egions of the western hemisphere. The family comprises nearly 100 genera, 5 
>f which occur In the United States, while 3 of these, Crcsccntiay Catalpa, and 
UhitopsiSt are groups of trees ; the latter genus only is represented in the Pacific 
region. The flowers are large and showy, trumpet-like, or funnel-shaped, and 
:he leaves of all (except Crcsccntia) are alike in being arranged on tlie twigs In 
[mirs. The fruits (except in Crcsccntia) are long pods which split in half and 
tiave very light, flat, often fringed seeds, with two delicate wings. 

CHIL0PSI8. 

This genus contains but one species, and its characters are included in the 
roUowing description of Its representative. 

Desert Willow. 

Chilopsiit linearis (Cav.) Sweet. 
DISTINGUISHING CHARACTERISTICS. 

Desert willow is little known except to those who travel in Its arid range, 
nrbere it is called " desert willow " because of its narrow, willow-like leaves. 

Ordinarily from 10 to 20 feet high, with a narrow crown of slim, upright 
tranches, and a short, often crooked or leaning trunk from 2 to C inches through ; 
ometimes larger ; very often shrubby, with several or many slender stems from 
J to 6 feet high. Bark of even the smaller stems is regularly cut by seams into 
I network of deep yellowish-brown, shallow, connected ridges. Twigs of a sea- 
on*8 growth are smooth (sticky or densely woolly at first), and pale yellowish 
o reddish brown. Mature leaves (fig. 205), which persist from spring until 
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about mldwlBtw, are Bmocrth (crften stickr wbiB jvaas), liiniillr sboid 5 to A 
Inches [oDg> Uioii^ MmttiinM nearly a foot kng; nudnlr t^ipaelte oa the knrar 
purts of the twtgi, bat more or leas alternate or dlagonalljr oppoolte toward 




the eniln of the slpniler. wUiowy Meiiis. The Inrfte. funnel -siinped. violet -iMlored 

flowei-M {Hk- 205) lire white, faintly thiKwl "Itli imnile. iiiitl with brlgbt yellow 

Itches In the throat Mature fruit iiods (Sg. 205, a), ripe in early aatnmu, about 
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5 to 10 inches loug. They remaiu ou the twigs more or less during the winter, 
gradually splitting open and liberating their small, flat, fringe-winged seeds 
(fig. 205, 6), which are light and easily wafted by the wind, the principal agent 
of dissemination. The i)ods, which contain a very large number of seeds closely 
resembling catalpa seeds, have a flat central partition running their entire 
length, and upon two sides of which, as in catalpa ixids, the seeds are borne. 
Wood, very much like that of cat^ilpa in color and structure, is light and soft, 
yellowish brown, frequently with j-ellow areas, and durable In contact with the 
ground. Not used for commercial purposes, but sooietimes locally used for 
fence posts, for which it is highly prized on account of its durability in the 
ground. 

Longevity. — Not fully determined. Record of one tree 8i inches in diameter 
shows an age of 43 years. Maturity is probably reached in less than 50 years. 
Old trees grow persistently for a long time, but show tliey have passed maturity 
by their hollow old trunks. 

RANGE. 

Through southwestern (from near Laredo) and western Texas, southern New Mexico, 
Arizona, southern Utah and Nevada, and southern California (8an Diego County) ; 
northern Mexico. 

OCCUBBENCE. 

Borders of desert and low mountain water courses, moist sinks, and water holes, in 
rather dry, well-drained, sandy and gravelly soils. Scattered and in groups. 
Climatic Conditions. — Similar to those of mesquites. 
ToLERANCK. — Intolerant of shade. 
Reproduction and seeding habits undetermined. 

Family BXJBIACEJE. 

Rubiacea; is popularly known as the madder family, to which belong the 
%«-orld-famous madder plants of India and of the Mediterranean country, whose 
roots yield the most permanent red dyes known. Other important representa- 
tives are the coffee and cinchona trees of South America, the latter yielding the 
ailkaloid tonic drugs cinchonldia and quinine, so much used in medicine. The 
family comprises shrut)s, trees, and herbs of some 350 genera, natives mainly 
of tropical countries. Four genera, containing trees and shrubs, are represented 
in the United States by arborescent species. One of these, Cephalanthus, occurs 
from the Atlantic to the Pacific. 

CEPHALAKTHUS. 

CephalanthuK forms a small group of unimportant siiecies, one of which in- 
habits the Pacific region, extending also throughout the eastern United States. 
Characters of the genus are given under its one widely distributed species. 

Button Bush. 
CephalanthuH (tccidcntaliff Linnieus. 

DISTINGUISHING CHARACTERISTICS. 

Perhaps no woody plant is more widely known a8 a common shrub forming 
thickets on the borders of swamps, i)onds, and streams than Imtton bush. It has 
been known since the seventet^nth century, but not until comparatively recent 
years has it been found to attain tree size, as in i)arts of Houthern Arkannas, 
eastern Texas, and at a few stations in California. Tree forms may be discovered 
at other points. In this form it is from 20 to 80 feet high, with a clear, straight 
trunk of 10 or 15 feet in length, and from G to 8 inches in diameter ; taller and 
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thicker trees Hometimes ix-cur. Elsewbore. sii fiir nn now known. It Is only ■ 1 


shniL. from a to S feet high. Bnrk ot the trees Is hlacklsb brown, with a gnj- J 


Ish uveroHKt. and ruugh «[th dwii 


furrows imd Hide liroken rlrls*^ 


• ^ 




^^^X 


^^^® 


^^^^W^ 


\i \ 


7 / 


/^^^^^ 


/X^f-^ 


^^^^^ 


^^2^i^ 


r^^^^^W^ 


^^^^^^^4;^ 


f^>rY^^>^^^^^^^ ^ 


X // ^^^i%~i^ 






/^^^^^^^^^isA 


\w!^r^^^^-<^^^&v>(il 


'^^v'^^^^^r^vW 


W/o^^^^^y^^^-T^c^^-^^^jM 






/ Z^==;^==i^>i^\\ 


A\ L^'~^r~~^ V^^*'>/iijiN3 


b^^^^T'^^V^-'V^^^^w 


/^lrt{j^^^^^?!3^^^X^^l1 


\ ' ^cz^^^Mr>3^^^^. 


/^F '^''ife^^^Axk^ 


^^^fl 


^^ 


^^^ ^ 




1 



TwigR nnil lenve«i hare n obnrncteristir niTiinKenient. ^ (or sometinMB 1' 
growing fi-oin eiicii Joint of n iniiln stem. Miiturc ieiives (Or, 206, b) are noMtl 
on tiielr upi»er aideB, lighter green anil smooth or very minutely hairy beneiO 
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3 to 6 inches long and three-fourths inch to 3 inches wide. The ])erfectly bisex- 
ual, minute, cream-colored, fragrant flowers are densely packinl in spherical, 
long-stemmed heads (flg. 206, a), which grow chiefly iu threes from the ends 
of the 'branchleta Likewise, the minute, long (inversely cimicul), grooved 
fruits are densely packed in spherical, dark brown heads (flg. 120(». b) ; as the 
fruiting heads fall to pieces late in autumn or winter each little dry, iMxl-iike 
fruit splits upward from its base into from 2 to 4 one-see<led parts. \Vo(k1 of 
tree forms has not been studied; that of shrubby stems is light brown, with 
reddish tinge, hard, moderately heavy, and fine^graineil. IUin> occurrence of tret- 
forms prevents the wood from being of more than incidental use. 

Longevity. — No records of the age attaineil liy tree forms are availal»le. 

RANGE. 

Lowlands in the water from soutlieastern Canada, Florida, westward to eafltem 
Nebraska and Kansas. Texas, New Mexico, Arizona, and California, extending south to 
Cuba and Mexico. 

OCCURBENCE. 

Borders of lowland streams, marshes, and ponds ; in moist and wet sandy. Rratelly, 'and 
mucky soils; sometimes in dry streambeds within gray pIno bHt. Forms extenHlve 
pure thickets, interspersed with willows and other moist lire-loving plantH. (><TiiMi(»iinlly 
a ffmall tree In river bottoms (Sacramento and San Joaciulni. 

Climax:;? Conditions. — Similar to those of sandbar willow. 

ToLEBA>:rE. — Endures consld«*rab1e shade in wet soil, but HMiuires top light for b4>st 
growth. 

REPBODrrriON. — Prolific seeder; youn;; plants n!>undant in shade and open. 

Family CAFBIFOLIACEJE. 

Caprifollaceo^ Is popularly called the honeysuckle family. Roprosontatlves 
are especially abundant in tlic tenii)erate parts of tlu* nortlieni half of the 
world; there are a few in the warmer ref^ionn. Small tr(H*s and Hlirulm, tli<»K4* 
occarring in the United States bein? unimp(»rtant. Well known and principal 
members of the family are the bush and climbing lioiKfymicklffs, HiiowtM*rrl(f4. 
elderberries, and the familiar snowball. Of tiie lii known tii^iwrn, 2. S/tmhuriiM 
and Viburnum, contain tree hih^cIc^s. Sttmhutim aloiu* Is rcpn'siMitinl In tb«' 
Pacific region. Common <'hara<*t*»rs of the family an* tli<*ir o|)jN»Hit(' b'av«'S and 
small, often Juicy, berrj'-like fruitH. 

SAKBTICTIS. ELDEEBEBBIES. 

The elderberries are small unimiKirtant trw-;^ :ind «linib« n-prr-uentM by 
about 13 species. 5 of which cK-i-ur in tb<» rnit***! Stat»*s. Two of tli*' latti-r .'in- 
arboreficent and Inhabit tbf Vm-'iih- n*i;ion. Tlu^y an* foinnionly kn<»un u^ 
elderberries, and are distintrnish<Hl by tb«* iarirt*. *«ort (litli of t|j<>ir t\vj;r<< ;ihd 
branches, their large opi^jsitc ififui\nni\n\} U'itvf** r-ouwistin^ of out' mairi "tfni 
and several pairs of (leaf-like; U-atU'tK witb an o^bl oik* ;it tli<- I'ImI. ;tn'l by tli'-ir 
large, flat-topped, denw. bran^b'-*! r-lnst«Ts of -nuill fIo\v«'r?<. wbi^ b j»r'»*|ii*«- 
similar conspicuous flusters of •^inall. jiii^y. U-rry-lik'- fruit- with from :; u, r, 
seed-like, stony nutlets. ••a*-b l-^-t-*]*-*}. Mo-t of tbi'in ;rn*w U— t In i/i*/;*?. ri' b 
roils with plenty of lijrht. but oii«- or two t'ro'.v in ilry -'•»!-. 'mr Htt- -;**•*■:<-* 
occor too rarely and arf of u>tt ^umW <\7A' to U* of wiwi^;nii'- \im-, ^hmt for bi-.-il 
domestic purposes. 
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Blue Eld«rberrT. 
mhuriit iilauca" Noti 



n CHARACTERISTICS. 



^ 



Blue elilerl>erry is known In the fielii s[iu[ily an " elder." Tlii' 
XeHted for tile Kiike of d I si I net liens liiis referfni-c tii thi" imli-. Mtii h Iwrrics, «-hlr!i 
differ In color from the fnilt fif iiiiy other rnelftf elder. 
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crown; less frequently, from 30 to 40 feet high, and from 10 to 15 inolH's in 
diameter: ejEceptionallj large individuals are si^metiiues 2 feet thnnijrlL At 
higher altitudes chiefly a tall, many-stemmed shruh. Lower braiK'hes are often 
arched and drooping, while large limbs are fretiueutly sban^ly cr\x»ketl r'^^^l* 
bows**), owing to upright shoots gnawing out fmm ixiints where tb«^ linilis are 
broken off. Bark of tree forms thin, dark yellowish-brown — smnetimes faintly 
reddish — rather regularly and deeply cut into a network of itmneiaetl. namnv 
ridges. Twigs of a season^s growth are smooth, siwrsely white>lmir>* at first, 
shiny reddish brown, somewhat angled — strongly s«> when young — suul nuirkeil 
with large, horseshoe-like leaf-scars, which have 5 minute pits (ends of wiHtdy 
fibers of the imrted leaf-stem K Mature leiives <fig. :X>T>. slietl in autunui. are 
smooth throughout, composed of 3 to 9 leaflets which are lighter gre«M) UMumtlL 
Mature *' berries** (fig. 207), whitish with a chalky bloom whirh, wIkmi niltltetl 
off. reveals a smooth, blue-black skin ; the l>erries are I to 3 seedeil. swtH»tisli and 
edlble.o The seeds are disseminated very largely by hints and a few mammals 
which eat the berries for the juicy pulp. Wood, iwle bn^wnish yellow, witli thin, 
whitish sapwood : usually wide-grained, rather light and soft, and ver>' brittle. 
Not used for economic purposes. 

Longevity. — The age limits of the largest trees are not fully known, but it Is 
undoubtedly a short-lived tree. Smaller trunks studieil iiuliinite verj* rapid 
height and diameter growth, while a reconl of one plante<l tree s1k>ws It to have 
attained about 40 feet in height and 28 Inches in diameter in approximately 
fifty years. Record of a forest-grown tree 12 inches In diameter sliows an age ot 
thirty-five years. 

RANGE. 

Prom Bouthem British Columbia (Fraser River) and Vancouver Island to the southern 
borders of California and eastward to the Blue Mountnlns in Oret?on and the Wasatch 
Mountains in Utah. 

OCCURRENCE. 

Bottoms of mountain canyons, valleys, and adjacent slopes, on mountain streams. In 
ravines, and moist hillsides: in rich, porous, ffravelly soils. Largest In northern low val- 
leys ; shrubby at high levels. Scattered among I>ouglas fir. we«tern yellow pine, grand 
flr, madrofia, red alder, broadleaf maple (at north), and sometimes with live oak, <'all- 
fomia sycamore, and white alder (at south). 

Climatic Conditions. — Similar to those of Douglas fir (In northern range) and Cali- 
fornia sycamore (In southern range). 

TOLEBANCB. — Endures very little shade at any period. 

RKPROoroTioN. — Abundant seeder ; reprocluctlon frequent, but scattered. 

Mexican Elder. 

Samhurus mexicana Presl. 

DTSTINGUISIIINC, CHARACTERISTICS. 

Mexican elder Is known in the field simply as "elder,'* but it should have a 
more distinctive common ninno, and Mexican elder Is i)roiK)sed. 

Nearly always of tree form, from 15 to 2.") fi*et hl^h and from to 10 Inches 
through above the swelled base; the clear trunk, with yellowish brown (sonu^ 
times faintly reddish), finely ridged bark. Is short; the (Town Is broad and 
rounded. Lower branches arched, drooping, and angled, ms In the blue elder- 
berry. Twigs of a season's growth nearly always with de.ise, whitish, fine 
liairs when young, jmle reddish brown and usually smooth. Mature h»av«>s, 
very similar In general appearance to those of the pn»cedlng <»l(h»r, <*ontalnlng 



* Settlers use the berries as a fruit, which is excellent when cooktnl. 



Bofders and bottonw of mountain streams and springs. In wet or moist srareUy soH. 
Climatic Cohditioxs. — Similar to tbose of yellow pine and toieranee and repte* 
dnetion as In bine elder. 

Bed-benied Bld«r. 

« 

8ambucu9 cafUcarpfi Greene. 

DISnNGUISHIKO CHARACTERI8TIG8. 

Red-berried elder Is said to attain tree size occasionally, but in the main it Is 
a shrub, l)orderIng streams and ravines In tlie coast mountain region of Cali- 
fornia. Distinguished by its bright red (sometimes yellow) berries. The leaf- 
lets are smooth above and hairy beneath. Excepting the occasional tree form 
of this plant, its characters, as found in California, are perplexingly close to 
those of the northern red-berrletl elder, SamhucuH pubens Mchx., which is 
probably best considered the same as 8, racemosa L., a tree form of which (var. 
arborescens) was described by Torrey and Gray (Fl. N. A. II, 13, 1840). Mneh 
further -^ndy of this California elder is required liefore Its true status can be 
determined. Nothing can now be said of Its tree size, the character of its wood, 
or its growth and silvlcal requirements. 

■ Berries of tlie common and mainly eastern bush elder, f^amhitcus canadensis L., are 
black-purple and In tills respect are closely similar to those of this southwestern spedei, 
the range of which It enters In the southern Rocky Mountain region. The shrubby 
form Is distinguished, however, by its smooth twigs and leaves, and particularly In its 
Don -arborescent habits. 

* E. A. Mearns. 
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usoally 5 thidctoh leaflets which are unoo^ above and U^iter green and lialry, 
or at least aemewliat hairy on the Teln0» iMsieatli (aometlmes almost or gidte 
amootli). Kature '' berrlei^'* of similar form and siae to tiM>se ai ti^ blue dder, 
are smootb and almost black* noTinr witli pale Moom of the latter qpedes. The 
edible frait Is hli^ prised locally. , Wood, p^e yeUowlsii teo^pm, and otile^ 
wise similar to tbat of bine dder. Not nsed commercially. 

LoHmmrr. — ^Not faOy determined. Agpean to grow miieii mcure slowly than 
the preceding tree. Record of one tree 7i Inches In diameter shows an age of 
82 year& Record of.a planted tree In Sonora, Mexico,^ 2D indies In diameter 
(26 teet high) shows an age of 84 years. This indicates, as for the Mne eider, 

that Mexican elder grows rapidly under coltlTation. 

I 

BA.N0X. 

From weetem Tezat (Nneccs EItw) throofh southern New Metleo and Artena t» j 
aoatbem Callf6nita ; also In northern Callf^Nrntn (Plnmnt Connty) : sooth ward throngh i 
Mexico to Central America. i 

OOCUBBXHCK. 
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l*age. 

Abies 106 

amabUis 125 

concolor 110 

grandis 111 

lasiocarpa 107 

magnifica 132 

nobilis 12S 

venusta 121 

Acacia 3ao 

greggii 300 

Acer 380 

cireinatum 389 

glabrum 302 

macrophyllum 387 

negundo calif orn ieum 300 

Aceraeew 380 

JKscuUiH 3r>8 

calif ortiica 308 

Alaska cyprefiR 108 

Alders l>(k3 

Almond willow 210 

Alnus 2m 

oregona 2r»8 

rhombifoUa 20.3 

MitchensiH 270 

tenuifolia 20(; 

Alpine fir 107 

larch „_ 71 

Alvord oak 280 

AmabiliR fir 125 

A melanehier 345 

alnifuUa 345 

Anacardiaveo' 384 

Apples 342 

ArborvitfP 153 

Arbutus 418 

tnenzicHii 410 

Ashes 422 

Aspen 230 

Balm-of-Gilead 244 

Balsam flr 107 



Betula 254 

nlaskana 258 

ftmtinalis 260 

kenaica 256 

occidentaltH 254 

I^etulaceo' 253 

I^igcouepine 57 

spruce 104 

iiignoniaceo' 420 

lUgtree -__. 130 

lurches 254 

Kirch-leaf inaho^my 340 

Bishop*R pine 65 

Bitter cherry 354 

RIack cottonwo<Hl 247 

haw Ml 

hemlock 05 

spruce 86 

wilh)w 213 

li I ue elderberry 434 

myrtle 409 

oak 285 

Hoxelder, (California 396 

Brewer oak 281 

Bristlecone flr 121 

pine 37 

Broadleaf maple 387 

willow 229 

Buckeyes 308 

Buckthonis 401 

Button bush 431 

('alifoniia black oak 313 

boxehler 3J« 

buckeye 308 

junii)er 187 

laurel 327 

live oak 303 

myrtle 209 

nutmeg 191 

redbud 367 

scrub oak 292 

437 
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CSalifcMmia ^fcamore .. 836 

waliiat 206 

CiBuiaHa 880 

MiWMmiha 880 

Gai^oD lire oak 295 

CtiprifoiiBeem , — - 483 

Gftflcara tngrada «.^ 404 

Ca9Umap9U 272 

chrpiophiftta 273 

CafB claw 880 

Cesiiol^iM 407 

urtforeuB 409 

MpUlOSUM 411 

thUTBifloruB 409 

Cedars 167 

Ceiuatracem : 880 

OelKf 823 

ooMeiUtaU 823 

reikmlata — 825 

Cep1Manihu$ 431 

O0(H4eutatU 431 

O^rpMlilM . — 875 

torreiHimum 876 

CereU 867 

ocddentaiii 867 

Cercocarpua 386 

ledifoHua 338 

parvifolius 340 

tra8ki<F 337* 

Chamwcyparis 107 

1aw8oniana 171 

nootkatenttis 108 

Cherries ^51 

Chilopsia 420 

Unearvs 421) 

Chinquapins 272 

Choice cherry, western 350 

Christmas-berry 341) 

Coniferw II) 

Cornacc(P 412 

Cornels 412 

Cornu8 412 

nuttallii 413 

Cottonwoods 238 

Coulter pine 57 

Cratwgua 347 

douglasii 347 

Cupr€ssu8^ 158 

Qopemtrntr . s 101 

macnabiana 105 

macrocarpa 158 

pygmwa i 103 

Cupuliferoe . 272 



,1 



Corl-leaf ii)alio0Riiy 

QrpreaaeB 158 v 

IMea - 8VB 

9pkuim 817 : 

Desert willow 4SBi 

Dkfoitfledonea 205 

Digger pine 54 

Dogwoods ,^ 412 

Donglaa fir 100 

Bprac6 100 

Dwarf cypreaa 163 

Jnnlper 176 

■ maple .388 

Elderberries 4SB 

Bngelmaon oak 288 

spruce T8 

EHcace$e 418 

BSvergre^i backthom 401 

FAlse hemlock 90 

F^ltleaf willow 288 

nrs I loe 

Flowering ash W ] 

Fonr-leaf pine U 

Fdztall pine 88 j 

Frawinu$ 488 

coriacea ^ 

dipetala 428 

oregona 425 

velutina 426 

Fremont cotton wood 251 

Fremontia 382 

Frrmontodendron 382 

ca I ifo rnicu m _ _ 3S2 

Ciarry oak 2SS 

(iarrga 4t^ 

cUipiicn 4l^ 

(inrryacpfr 4l^ 

Oowen cypress 1^* 

(irand flr ^^^ 

Gray pine ^ 

Oreen-bark acada r^** 

ymnospvrm tr ^' 

Hackberry .^^^ 

Haws r5-^ 

Hemlocks ^ 

lleteromvlcH :'5-^ 

arhntifolm ^-^ 

ffippocastanacvo' _- .^^ 

Hollyleaf cherry 

Hooker willow 3- 

Horse-bean .*5 ' 

Incense cfHlar 1^ 

Indigo bush 5*^ 
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Page. 

Jeflfpey pine 47 

Josbua tree 2()1 

Judas tree 307 

Jufflandacew 206 

Juglann 200 

californicfi 206 

Juiii|iers 175 

Junipi*rus 175 

calif oniicii 187 

commuiiift 176 

oceidrntaHH 181 

Hcopulorum 178 

utahenHtH ISO 

Kenal birch 256 

Knobcone pine 62 

liircbes 68 

Larix aS 

laricina 73 

lyallii 71 

oci'iilmtuUH 68 

lABuracear 327 

I^iurel 327 

Ijawson cyi>re«s 171 

I^eatberleaf ash 423 

Lrgumino8(r 361 

Libfpcedrus 148 

ilvrurrciiH 14S 

Lilac 311 

IJHacetp 2<M) 

Uinber pine 27 

Uttle-leaf horse-bean -. 373 

IJve oak, ('allfornin 303 

T>KlpeiK»le pine 4'J 

Tiongleaf willow 222 

LyunoihnmnHH .'^31 

' florihitntluM .'Wl 

Macnab cypress _ HJr* 

Mackenzie willow . 225 

Madroflas _ lis 

Mahopiny snnincli .. _._ .'isr» 

^fa^uM ... __ ;m2 

rivulariM. .... _ _. 342 

Maples - .. 3S4; 

Mesquites :^;2 

Mexican elder. _ . _ _ _ __ 4.'ir» 

ironw<Mxl 37S 

Mohave yucca. __ _ . 2o;i 

Mon€fC€it\f}v€hnu'H ... 1S>7 

Monterey cypress 158 

pine 58 

Morehus oak 311 

Mountain alder 2<m; 

birch 2«;o 



Pace- 
Mountain hemlock 05 

mahoganies 336 

Myrica 208 

californura 200 

Myricacew 208 

Myrtles 407 

Ncotcafthinytotiia 1J>8 

flUfcra 190 

Noble fir 128 

Nuttall willow 228 

Oaks 276 

Olcaccw ,_ 422 

Olncya 378 

tesoia 378 

Oregon ash 425 

crab apple 342 

Pulmw 197 

Palms 198 

Talo bianco 325 

verde 376 

Parkinsonia 371 

avuleatn 371 

micropfiylla 373 

Parry pine 33 

Pasania 277 

Pirea 77 

hmrrriana 84 

ranailcnsis 88 

rnfjrimainii 78 

marUnui 86 

Hitvh VHHiH 81 

Pines 19 

Pifion, see Pin us mouophylla 35 

Piniift 19 

albirauliM 30 

aristata 37 

aitniuata 62 

halfouriana 39 

cow tort a 49 

couUcri 57 

fivxiiii* 27 

jvffrvyi 47 

hunhvrtinnrt 23 



monophylla. 
montiatla __. 

murifatn 

tuurrajfana . 
pamU'ritHd . _ 
quail rifol in , 

radiatd 

MO hi Ilia tin __. 
torn'ynnn ._ 
PlatanavpiF 



35 
20 
65 
49 
42 

;i3 

58 

54 

41 

334 
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Piaimtu ^ - ^ 8d4 

racewHita^ 886 

Plains 

^^^Ui^ Pcq;ilan -. 288 

»^ PtopilliM -— 288 

htamtmifera — 244 

fremontU 261 

jir tremuM4e» 238 

IrioJkoMf^ 247 

:iH^tt Orford cedftr — 171 

Price oftk '.. 80O 

Priddecone pine 66 

Pro$apU ^ - — 882 

/tiH/fofo glandtiJoaa 884 

odorata 382 

PrunM$ 8^ 

. demUaa 868 

emarffinata 864 

Uic^Ua 860 

UMftaia iniegrifafia 361 

tmhcordata 852 

PtteudoUngu 89 

macrocarfka 104 

tawifolia iftO 

Querima 276 

agHfitlia 303 

alrordiann 2.S0 

hrcwcri 281 

californiea S13 

chf'ifsoJepifi 205 

dcnsiflora 317 

dougUisii — 285 

duinoHa 202 

engelmanm 280 

garryana 283 

lohata 278 

morehutf 311 

pricei 300 

aadlcriana 285 

tomentclla 300 

wisHzeni 307 

Quinine bush 410 

Ilatama 371 

Hod aider 2G8 

Kc'd-berrled elder 43G 

Kedbud. California 367 

Ued cedar 153 

fir 132 

Redwoods 138, 145 

Rhamnaeew 400 

Rhamnua 401 

crocea 401 

purahiana 404 



Bkua : 

MegrifMB - 1. 

Itoelcy Monntftin jrad oeclar_. 

Rf»9aeem 

B«H0O0« * »^^-.— . 

Sadler oak 1^ 

i^Heacem i. 

Kiifii5tioii« ^i ^ 

coUioarpt^- ^ 

gtauoa •-. ^ 

mewicana . 

Saiim ... ^.^ 

alfM^eiMte '. 

amplifaiia 

^npgdMMdes 

o o r t i atia $nackenzieana ^. 

/iuviamu 

ho6kerian» 

loNHf^la 

I4t8ian4ra 

iMMepiis 

nigra 

nuUMU 

9e89Uifolia 

^Ufhen8i9 

Saxifragacetr 

Screwi)od mesqiiite 

Fiequoia 

sempcrriretui 

iranh ingtoniana _. 

Serviceberries 

Silky willow 

Silver pine 

Silverleaf willow 

Single-leaf pine 

Sitlca alder 

spruce 

Smooth willow 

Soledad pine 

Spruces 

Slerculiaccw 

Stinlving cedar 

Sugar pine 

Sumachs 

Sycamores 

Taniaraclc 

Tanbark oak 

Taxacew 

Taxns 

hrci'ifolia 

Thuja 

plU'iita 

Tideland spruce 



Mil-: 

4SI 



210 il 
*4» 



481 
435 

212 



211 



m 

2S8 

2lt 

219 

228 : 

211 

22S 

22S 

2SS 

:m 

362 

138 

145 

130 

345 

233 
20 

223 
35 

270 
81 
217 
41 
77 
382 
190 
23 
384 
334 
73 
317 
100 
103 
104 
153 
153 
81 
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Torrey pine 41 

Tra8k maliognny 'X^ 

Tree myrtle 4<)9 

Tsuga i>l 

hcteruphylln 01 

mcrtniHiana J© 

Tumwn 31H) 

iHiUforn hum 1J)1 

lltnacea- .{22 

LmlHUularia :V27 

californUfi .T27 

rtah Jmiii)er ISO 

Valley oak 278 

Vine maple IWl) 

Walnuts 2()0 

Washington palm V.H) 

Wax myrtles 2<)S 

Weeping spruce S4 

Western birch 254 

black willow 211) 

chinquapin 273 

choke cherry 35<5 

dogii^'iMMl 413 

hemlock 01 



Western inmwood 3i^l 

Junifier 181 

larch ()H 

plum 352 

red cedar 153 

servlceberry 345 

white pine 20 

j'ellow pine 42 

yew 1J>4 

Whitealder 203 

White-bark pine ;M> 

White birch 25S 

flr 111,110 

pines 20 

spruce 88 

willow 22(5 

Willows 212 

Wlslizenus oak ;»>7 

Yellow cyprt»ss 108 

pines 42 

Yews 103 

1 ' urea a rbon'ttmift 201 

mohavvtufiH 2<KJ 

YuccuH 201 



o 



"yr:.'-; 



3 bias oil SSI 3tS 



1 1 mmm 
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